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HHMCbMO B PEJIAKITHIO 


B moeii sametxe «J[ndpepenina IbHbIe ypaBHeHUA C UMCTO-CMeLaHHBIMH TpO= 
M3BOXHBIMH H TJIaBHBIM WJIeHOM), HanlevaTaHHol B Bawlem #*ypHaue, T. 108, 
Nod, crp. 780 (1956), 10 cymecTBy NOBTOPALTCA, KaK A TOJIbKO YTO OOHAPYAKHUL,| 
pesyuptaTH! JI. Buauku (cylecTBOBaHHe M CMHCTBCHHOCTb PpelleHHA 3a aun 
C XapaKTepHCTHYeCCKUMH MpeseMbHbIMH JaHHbIMH M 3aqayu Kouim; OusmMHenHad| 
dbopmyvia (5), (6); onpegenenue tbyHku4H Pumana, HasBanHo BuanKu yaa, 
MeCHTAJIbHBIM MHOXKUTeeM WIM CyHaMeHTaJIbHbIM pesieHHem (+), TOMOJHEHHEIS| 
O. Huxomerru (bopmyna Pumana quia 3ayqauu Kom (?)). | 

To HOBOe, UTO MOXKHO HAaHTH B MOeH 3aMETKe, COCTOHT B CJIeEYIOULeM: MOCTa=) 
HOBKa HavaJIbHbIX JJaHHbIX B BUJe ILEMOUKH MOCJeAOBAaTeJIBHBIX FHCTO-CMeLIaHHbIx| 
IIpOH3BOUHbIX OT HCKOMOM (PYHKUMH; OMpeeNAeCMOCTb OCTAJIbHbIX MPOHSBO]HbIA| 
Ha JjaHHo MOBepXHOCTH yepes Taky1o WellouKy (Teopema 3); qeTamusauuA op-} 
Mysbt PumaHa B Bue dopmyu (8), (9), (10) c Mcnomb30BaHHeM TaKXKe TOJIbKO| 
YMCTO-CMeINaHHbIX MPOH3BOJHbIX; HaAKOHEeL (YTO, C TEXHHYeCKOH CTOPOHbI neviag 
HMeeT 3HaveHHe), HCHOJIb3OBaAHHE MHOXECTB B KaYeCTBE HHJ[CKCOB. 

K sromy caenyer goGapuTb, uro JI. BuaHkH mpoBoquT OKasaTebCTBO! 
CYUL€CTBOBaHHA PeWICHHA TOJIbKO 3ajjauH C XapaKTePHCTHYECKHMH TpeeJIbHbIMH! 
JAHHBIMH V TOJIbKO JIA MpocTteumero ypaBuenua O"u/dt,... dt, = 0, Kora TaKoe 
WOKAa3ZaTeJIbCTBO COBECPIWICHHO SJIEMeHTapHO, H MHe He ylaslocb HaHTH HHKaKUX} 
nlocseqyrouyux, Hocue 1895 r., nyOmHKanuH Buanku u HuxonetTu Ha 3Ty TeMy. 
Heo6Oxoqumple JoKasaTesbcTBa Jit OOCHX 3aay MPOBeeHbI MHOIO (YTO, KOHEUHO, 
HallJO JIMUIb Cla6oe OTpaxkeHve B KpaTKOH 3ameTKe B J[AH), uw onu oKasasucb 
BeCbMa YTOMHTeJIbHbIMH. 

K coxkasieHHio, 0 COjep2xKaHHH 3aMeTKH Jlax9 (*) MOry CyQUTb JIMUIb 0 Kpat-} 
Komy pedepaty JIpeccensa (*), cooOujaioulero, YTO B 3TOM 3aMeTKeE «OMATb MOKA) 
3aHa IIPHJIOXKUMOCTS MeTOa PuMaHa» k COOTBETCTBYIONEMy yPaBHEHHIO 3-rO 10+) 
paqka, HO uTo «padoTh! Buanku uv HuxKouerru no sToH 3ayaue He yNOMAHYTBI.| 


M. K. @aee 


t 


LMTHPOBAHHAA JIMNTEPATYPA 


1L. Bianchi, Atti d. Reale Acc. d. Lincei, Rendiconti, Cl. di sc. fis., mat. e nat., 
(5), IV, p. 8—18, 8999, 133—142 (1895). 2 O. Nicoletti, ibid. p. 330— 337, 
ae Lahye, Acad. Roy. Belg., Bull Cl. Sei. e(5)s Siena 79 (1946). aR, G.Dressel 
Math. Rev., 9, Ne 2, 95 (1948). i 
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MATEMATHKA 


B. A. BACKAKOB 


PHMEP IIOCJIEXOBATEJIBHOCTH JIMHEMHbIX MOJIOMKKUTEJIBHbIX. 

_OMEPATOPOB B IPOCTPAHCTBE HEIIPEPbIBHbIX ®YHKILHMM 
(IIpedemasazeno axademuxom B. H. Cuupnossim 8 X 1956) 

PaccMoTpHM NocJieqoBaTeIbHOCTh (PyHKUHH 

3 On (y); Pes le ee: 

*Klad M3 KOTOPHIX OO/aaeT CJeYIOULHMH CBOLCTBaMH: 

a) aHaJIMTHYeCKad B 3aMKHYTOM Kpyre pajluyca R > 0c uenTpom B ToUKe 


1(R; 0); 


6) on (O)=1, : 
By) (—1) Pol) (x) 0) 0117 Qs. ., x € (0; RY: 
r) — ol) (x) = np@—) (x) (1 + oan (x), R= 1, 2, 2.2, rae x€[0, R] u 


thnX) PABHOMEPHO OTHOCHTEJIBHO & WX CTPeMHTCH K HYJIO IPH Nn, crpemsaliem- 
A K Oe€CKOHeEYHOCTH; IOS 


PasnoxuM byHKUMO &, (y) B pay Telinopa no cTeneHsM (y— x) (x€[0, R}); 


wy 9? (x) 
Pn (y) = ~ Rk! (y— Ayes 


: 
| 
| 


ee | h=0 
Viz ycnosuli a) uw 6) caeqyer, uTo 
ee (R) ( 
n(x) ‘6 
l= >) (1S we. | (1) 
k=0 
PaccMoTpHM NocseqOBaTebHOCTb JIMHelHbIX OMepaTOpoB 
3 (R) 
@n (*) k 
Ln (kgxvenD) (—1)t = xf (F), Pe bees a (2) 
h=o 


coTOpand GOyeT MOOXKHTebHO Ha OCHOBAHHMM YCJIOBHA B). 
Tloxaxkem, 4TO mocmeqopatTembHocTh (2) Ha oTpesKe [0, R] paBHomepHo 
XOMMTCA JIA Kako us Tpex dyHkuni |, x u uae 
PapHomepHasd CXOJMMOCTb K (byHKuHH f (x) = 1 caeqyeT M3 TO*KAeCcTBAa (1) 
Jina pyuKunn f (x) =x umMeem 


a (Rk) 
On (*) . k 
a eee ea ance tle ae 
k=0 
Ha ocHOBaHHH yCJIOBHA TP) 
©o ae x 
eae 2) ey ouiliaslai uanihees satomon 
co} ) g(k-t) (x ro) (R1) (x 
Mp es 1 sepa oot js 
=x») (—1)*-4 Gor x i adm 1 E—Dl x®—lapn (x). 


h=1 
249 


Tak Kak 


ne Qin x 
24-1 a ee ( 


fers) pk) x 


a cyMMa se (—1)* ae a (x), BCJIeACTBHe HaJIO*KeHHbIX Ha &kn (x 
k=1 ‘ 


YCJIOBHH, PaBHOMepHO CTpeMHTCA K HyJIlO, TO Ln(y; x) paBHOMepHO CXOJUT: 
Cia: 
laa byxKxunn f (x) = x* umeem 


se of” (x) 7k? 
Li Gy ear (=) ine 
h=0 
= glk) (x) k 
a (ae aN xP-1(1 + Gan (X)) = 
k=1 
m 2 ame 
= He bY (—1)*-2 Ray aa (1 + “kn (x)) (1 ah Chali (x)) rs 
k=2 : 


of) (x) 


+) (1A ay Ot i 
n A ( )! 


PapHomepnasa cxogumocth Lp (y2; x) K x® BbiTeKaeT 43 yculoBHA A), (3)s) 

43 TOTO, 4TO 
(k—2) 
= Pim. 
Dp (AS eae rt eine (Oma 
h=2 
a CYMMBI 
(k—2) x) 


0) > Emhe ne xk—2 (nn (X) + &n—1 my (x) + ohn (*) &r—-1 my (*)), 
k=2 i ‘ 


Se ERGs) 
2) Dy (= 14 Rp tt tatan (2) 
k=1 


PaBHOMepHO CXOAATCH K Hyviio. 

Ha ocHopaHuu Teopempl IT. I]. Kopopkuna (1) mocJieqOBaTeJIbHOCTb OMe- 
paropos (2) paBHomepHo cxogurca Ha orpesKe [0, R] K ynkuun f (x), 
HeIIpepbIBHOH Ha 9TOM OTpesKe, HeMpepbiBHOH B TOUKe R cmpaBa H OrpaHA- 
yYeHHOH Ha MHOmKecTBe x > 0. 

PacCMOTpHM HEKOTOPbIe yaCTHBIe CwyyaH. : 

A. Tlonaraa 9,(y) = (1—y)", nomyaaem noswnHompr C. H. . bepnmtenua 


Ba(f;x) => (= \chx* (Cay (4) 
k=1 


M ero Teopemy. 
B. Monaraa 9, (y) =e-"%, NomyyaeM MOcJeqOBATeIbHOCTh oMepaTOPOB 


Lon G3) eee S 1 Ge: (5) 


KOTOpas PaBHOMePHO CxOHuTCA Ha oTpesKe [0, R] (R>0) k dyHKunH f (x), 
HempepbiIBHOH Ha [0, R], HempepbIBHOM cmpaBa B TOUKe R wu orpaHuyeHHow 
Ha [0, oo). Ora onepaTopbl paccmaTpHBasM MHOrMe aBTOPbl, HanpHMep 
I’. M. Mupaxpan (?), Paap (4), Cac (4), Banep (*) u ap. 

250 


fi 
B. Tlonaraa ¢, = ————, nomyyaem mocneqopaTeibHOcTD ollepaTopoB 


eee 
iy Sane Dosey Cee paee er e 
ee (1 +x)" > f(a) kl Ms) ©) 


‘ABHOMEPHO CXOJAlylocH Ha oTpesKe [0, R] K dynKuun f(x), HempeppIBHoli 
ta [0, RK], HenpepbisnoH B Touke R cupapa u orpaHnueHHoH na [0, oo). 

O xapaktTepe cxoqumoctn onepaTopos (2) ropopaT cueqyiouyve TeopeMpl. 
Teopema 1. Ecau eemoanenot ycaoeua: 1) f (x) nenpepoiena na [0, RI}; 


) f(x) =f (R), ecau x> R; 3) onn(x) = a, mo 
[Ln (fs x) —F(X)|< 


<o(=) Vn / 2% (be) (ee i letee ler ones 2481 ton)-+a2+1| 


20e (3) — modyabe Henpepelenocmu f (x). 

Teopema 2. Ecau evinoanens ycaosusa: 1) dyaxyua f (x) nenpepoiena 
ta [0, R], nenpepoiena @ mouxe R cnpasa, oepanuiena Ha mHosKecmee x > 0 
4 umeem 6 mouxe x €[0, R] Koneunyto emopyto npouseodnyt0; 2) mz =n-+c, 
20e C— Yenoe 4UCAO; 3) apn (x)=0, mo 


Pea eT ae =e ate +o GH 


n n 


Caexcetsue |. Jina nomuomos C. H. Bepuuiteitua (4), 4a KoTOppix 

¢ = —1, umeem 
| : i 
iatig cs SS eae es 


STHM jOKa3aHa Teopema E. B. Bopouosckoii (°). 
CneyctTsBue 2. Jina onepatopos (5) c=0 u, ceqoBaTebHO, 


+o(2) 


“ 4 
La (fix) =f @) +524 +0(-). 
Caneycetsue 3. Jina onepatopos (6) c=1 H, cieqoBaTembHO, 


hy 


n 


La (fs x) = f(x) + FEED + of 


n 


KanyxXckuH rocyJapcTBeHHblit Tlocrynuvo 
meqarorHueckHH HHCTHTYT 26 IX 1956 


WHMTHPOBAHHASA JIMTEPATYPA 


17]. Tl. Koposxus, JAH, 90, Ne 6 (1953). *T. Ms Mupaxkoban, JIAH, 31, 
Ne 3 (1941). 3 E. B. Boponoscxasa, JAH (A), 79 (1932). *M.J. Favard,J. math. 
sures et appl., 23, 219 (1944). * O.Szasz, J. Res. Nat. Bur. Stand., 45, Ne 3, 239 (1950). 
>P.L. Butzer, Proc. Am. Math. Soc., 5, No 4, 547 (1954). 


201 


Jloxnagnn Akagemuu nwayk CCCP 
oe 1957. Tom 113, Ne 2 


SS 


H. C. BAXBAJIOB. 


K BOMPOCY O 4UHCJIE APH®METHYECKNX JEMCTBHM MPH 
PEWMEHHH YPABHEHWS TYACCOHA JWIA KBAJIPATA 
METOJIOM KOHEUHDbIX PA3SHOCTEHM 


(IIpedcmasaeno axademuxom C. JI. Coboneeum 10 X 1956) 


Jini Kaxwkow 3ayauw MaTeMaTHYecKOH (H3HKH CYULeCTBYIOT pas JMUHBIe § 
MeTOJbI IPHOMKeHHOrO pPelleHHA, TpeOyloujve JIA ONpesesIeHHA pelleHua | 
C TOUHOCTHIO ¢ TOO HJM WHOTO UHCJa apHibMeTHueCKUX eHCTBHU, BOspa- 
cTaiomjero npw ¢—>Q, IIpumenenve MaTemMaTH4eCKMX MaIUMH JelaeT BOSMOXK-— 
HbIM YBeJIMYeHHe UHCa MpOHSBOAHMbIX JeHCTBHH HU HaxowKAeHHe pelieHHs | 
c Oompuel TouHocTbio. Ilostomy mpHoOperaeT 3HayeHHe CuJefyiollad 3ayaya: | 
HCCJI€QOBaTb METObl C TOUKH S3PeHHA pocTa uuCJIa apMiMeTHYeCKHMX, COOT- 
BeTCTBEHHO JIOPHYeCCKUX, JeHCTBHH pH ¢—>O Ww HaHTH MeTOJ[bI C HAHMCHB-| 
WIMM BO3MOXKHbIM POCTOM UHCJa JeucTBHH. 

PaccMoTpuMm cucTeMy JIMHeiHBIX ypaBHeHHit 


Ve5, -+ 0; 9); +4; —+v, ; .—4v,. 
+1, =f; »h-Fl Pilea 
Li (Up ees x ee Sha 


mpu O< i j<N (N—nenotsch = HN suo oS 
vj = 9; Mp O<’, F<N, ecam ij (N—A)(N— j) =0, 


MO/y4aloulyiocaA TPH PpellleHHH MeTOJOM KOHeUHBIX pa3sHocTeli ypaBHeHua 
Ilyaccona 


O7u O2u 
Die aie Ee 
B KBaypate O<x, y<1 c rpaHMuHbiM ycnopuem Jlupuxue 
ulp = 9 (x, y) |r. 


Syecb MOM Vij, Gij,--+ Mbl NOHMMAeM 3HayeHHNA PyHKUA v(x, y), o(X, y),... 
B TouKe (ih, jh). 

B paOore (!) noKa3aHo, ¥TO Jaa HaxomenuA peweHusa cucTembl (1) no 
MCTONY NOCJIe{OBATEIbHBIX BEPXHUX Pedakcalul AoctaTtouno X N?|loge| cao-— 
*KeHHH (?). . 

EcaM M3BeCTHbI paSHOCTHbIe aHasoru (°) dyHKunit [puna yaa saygay 
Jiupuxse u Ilyaccona, To HenmocpeycTBeHHoe BBITMCHIBAaHHe 3HayeHNi BCex_ 
Vij (O0<i, J<CN) TpeOyer <N* cnowennit, <N4 ymuoxennit wu ucnomb30Ba- 
Husa =N* penomoratesbHbIx uncer. B janbuelimem cjoRo «pa3HOCTHBIl 
aHaJIOr» Mbl OyJ[eM ONycKaTb. | 


Ilyctb NV = 2°. Torga, ecu u3Becrup dbyukuun [puna saqau J[upuxae 


. . a 
Ww Ilyaccona Jin KBagpatos 0 <i, Jos 2h eee 1 Denes S), MOXKHO BBIUHC- 
JMTb SHaveHHs BCeX V;j;, MpousBeya XN? logN caoxennli u XN? log N 
yMHomeHul. [lokaxkem, Kak 9TO CyleaTb. 


292 . 


: Ilyerp Zar ESOOM eae! ,S) —(yHKuUHH, OOpamammnuecsn B 0 pH 
"| a. = 0 HM yfoBueTBopsxIomMe ypaBHennsam 


. 
Liz (Zij) = fi 
PM OCTaJIbHDIX i Hj (O< i, j<N). 
r r—1 Rely i r+ 
Tonoxum Z;; — Z;; = Oi; (7 =, 2, ..., 8). Onpeqenaa 3Hayenua Li (oj) 


: : : i (oy 
oH og di taess tH J TaKHX, UTO i hay: HMeCeM 


lor or+lf 7 
(0, ee 
ec JIM 97 Harb ‘ 
i: 
Z, 1 + Z._ ; 
Li, (oot) “= hij a h2 — = ec JM me sans (2) 
| Ye ei ap 
iim ty {/ 
Y | fij h2 ? eCJIW ie = 0) 


Ilyctb H3BecTHbI oF; RE =. at Mi eerie Un Gey a (sr WH ar} ,  paBHOoM 1/5. 
Tlomsyscb (byHkuuamu Tpuya s3ayaum JIupuxne yaa Kpafpatos 
r 


\ Je = 

m7 ,j <2 * (/=1,2,.. +r), HaxoquM 3HaueHHA Zii= > ij, HeEOOXOJHMBIe [LIA 
1=1 

Mipeyesenuan Lj; (Zi) mo bopMyvie (2). Sarem pH nomomu pyHKunn Tpuna 

sajaua ITyaccona ya xKBagpata 0 <i, j<2'** nonyyaem snayenua «jj? 


1 ° 
1pH | HJM ier , paBHoM !/,. Takum cmoco6oM MbI HalijjeM 3HayeHHs 


| i j = 
of; UPH tart WJM (set ,PaBHOM 4/., AIAr = 2, 3,4. 5S. 
Ilyctb w;; — pemienne cuctempt (1) pu f;;=0. Nonoxum 
pi = Wy + DO, (asl 2) eee). (3) 


ACHO, YTO pj, = 0,;, eC ett ay =0,uL,, (p},)=0 mpH octambubIX iH iE 

Tlompsyacb dynKuveli [puna s3aqaun J\upuxse Aa KkBaypata 
ren Wys—t, ; (O<j<(N) Hw, 21 (O<I<N). Ms (3) 
1aXOJ[UM Pas = Uss-4 | (Or G IN) SYP Fo een (O=ereae 
Tenepb mpu nomomu (bynkuua Tpuna sagaum J{upuxse aA kBaypata 
=< i, He Dan OpeesieM Dip a 3aTeM Die = U;, pH ey WJIH Fr ; 
JABHOM 1/,, H T. A. Tak MbIl MOJYYHM 3HAYeHHA Vj; BO BCEX TONKAX 
<Baypata Oi, J<N. 

JlerKo MmoycuvtaTbh, YUUTHIBAA CHMMeTpHuHOcT (pyHkumH Vpuna sayqauy 
Tyaccona M CHMMeTpuIO KBajf[paTa OTHOCHTeJIbHO €rO YeTbIPEX OCeH CHMMeT- 
HH, UTO JIA yKa3aHHbIX BbIWe BbIYHCIeHHH JOCTATOUHO 3HaTb HECKOJIDKO 
meee yem 2N2 BcnomoraTesbHEIX WHcen — 3HaveHuli (yHKunH puna saqay 
Tupuxne u Tyaccona yun xpagpatop 0<i, j <2" (r=1, 2,..., 5). 

OueBuyHO, ITO 


{ 


r als 
Ovni | < Qj, 


rye of, — byHKuHH, KOTOpble MOMyUawWTCA aHaJIOPHYHO Of, MpH 3SaMeHe f 
Ha — max|f,, Bis j<. N). Orcioga caeqyet 
‘\ s 


> | ot; |< 35 wij = Qj, 


r=1 r= = 


rye Q§;—pemenue cuctempr (1) mpH oj ==0 nu 3amene f;;Ha — max| fz 
(0<i, j<N). 

®ynkunu Qi; orpaHwyeHbl paBHOMepHO IPH H3MeHeHHH Ss, H MO9TOMY 
IPH BbIYHCJIeHHH U;; YKa3AHHbIM BbIIWe cmoco6om He MPOHCXOAHT HCYCSHOBE- 
HHA SHayaluxX Wudp. 

B cayyae oOslacTeH MpOHSBOJIbHOrO Bua IpHuBeeHHBIH cmocoO jjaeT BO3= 
MOXHOCTb, npousBoqa <N2logN caowxenHH u XN? logN yMHOKeHHi, 
CBECTH 3aauy pellleHHA CHCTeMbI yPaBHeHHH B KOHCYHBIX Ppa3HOCTAX, COOT- 
BeTCTBYIOMeH ypaBHeHuto Ilyaccona, K PeWICHHIO CHCTeMbI ypaBHeHH, COOT- 
BeTCTByIOWlelt ypaBHeHHto Jlanwaca. 


MockoscKHH TocyapcTBeHHbI YHHBepCHTeT Tlocrynua0 
um. M. B. JlomoHocosa 5 X 1956 


IWMTHPOBAHHASA JIMTEPATYPA 


1D. Young, Trans. Am. Math. Soc., 76, Ne 1 (1954). ? A. H. Kommoropos 
JAH, 108, Ne 3 (1956). * P. Kypaut, ® ®puzpuxe, I. Jlesu, Yen. matrem. HayK 
B. 8,125 (1940). 
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MATEMATHKA 


tO. C. BOF AAHOB 
HOPMBI JISMYHOBA B JIMHEMHbIX MPOCTPAHCTBAX 
(IIpedcmasaexno akademuxom B. H. Cuuprosoim 6 X 1956) 


°o am eo 
ae he O3Ha¥YeHUA. OdosHauHM: A — mmHeliHoe MHOxeCTBO, a — 9uIe- 
eHTbl A; T —apromopipu3sm A; B— n-mepHoe mojmpoctpauctso A; b — 91e- 
| - B=(h1 p2 ” 
enTpl B; B==(5', b?,..., 6") —6aauc B; A — ynopsajouennoe 'muoxecTB0: 
—oroopaxenue A B A; ¢ — BelllecTBeHHoe 4nCI0; C= (c}) — n-MepHas 
aTpula ({ —HOMep cromOua, j — crpoKu). 
° 

2°. Onpexetenue HopMb JiamyuHosa. Ckaxem, 4TO 4 HopMn- 

yer A B cmpICule JlanyHoBa, ecH JIA MOOBIX a, a’, Cc: 


1) (ca) 2 (a); 

2) A(a 4+ a’) 3 max fia, ha’}. 

_ Quement ha€A Hasopem Hopmol JIanyHopa A (umu i-nopMoli) 9ae- 
leHta a€ A, 


. : 
3°. CBoctBpa HopMbB! JinanyHoBa. M3 onpesenenua nopmpl JIs- 
\yHOBa CJleqyerT: 


a) C0) (ca) =a: 


6) JAE 0; 

iB) A (c,a' + ¢,07 + --- + ¢,a™) = 2 max (Aa?, Aa?,: . .-, ha™); 

Tr) c—-0, datihat(i=l,2,...,m)—->A(Ca+ca'+ ---+¢ma™)= ha; 

mana = helt =—j,a'=-O lt, j—1,2,.<.,m)—>a', a?,.. ., a — JIMHeMHO He- 
aBHCHMBI. 


4°, HopmMa JlamyHoOBa B KOHCYHOMEPHOM JHHEHHOM Mpo- 
‘TpaucTsBe. Jlwdnle m(m—>n) anementos B sMHelHO 3aBHCHMbi, T0- 
Tomy (cM. 3°, 4)) MHOxecTBo {Ab}, rye b — m060l HeHyseBoli auemexT B, 
[MeeT He Govlee NM TONapHO Pa3JIMUHbIX 3QJICEMCHTOB. 

5°. Onpege menue A-Oasuca. Basuc 6 MHomecTBa B was3o0spem A-6a3H- 
OM, eC BCAKad JMHeiHad KOMOMHaluA auIemMeHTOB f OOwajaeT A-HOpMOH, 
BHO HavGosbwueH u3 A-HOpM 3uemMeHToB 8, yYaCTBYIOUIMX B KOMOHHAalAH 
OTJHUIHbIMH OT 0 KoopPHUMeHTaMH. 

6°. CymectBopaHnue A-6a3uca. IlycTb B mpe_craBsaer codon 6a- 
uc B. Torya cyulectByeT TpeyrosbHad MaTpulja C C e{MHHUHbIMM Auaro- 
aJIbHBIMH 3JIEMeCHTaMH TaKas, TO By = B.C saBumeTca }-6a3ucom B. JjoKa- 
ATCJIbCTBO BbICKA3AHHOrO YTBepKJeHHA MPOBOAUTCH Tak Ke, Kak HM AOKa- 
aTenbcTBO TeopembI JlamyHOBa O CyUleCTBOBaHHH TpeyrOsbHOH MaTpHUbI G, 
epepogzaiieH WaHHylo (tbyHaMeHTaJIbHylo CHCTeMy pellieHHli CHCTeMbI O]{HO- 
OMHEIX JIMHeHHBIX JudpepeHUMaIbHbIX ypaBHeHHH B HOPMaJIbHYy!o CHCTeMY 
eleHuni (1). 

7 Crolictpa A-6a3uCa. Ilycrb 3fecb HB OCTAbHBIX MYHKTAX fy 
gHauaeT \-6asue B; B,-—Oasuc B, IpHyem mo60H Oa3vc CUMTAeM 3allMCaH- 


pim tax, uto AOi2 201, ecam f</ (i, j=1,2,..., 2). Torma: 
a) OADE BNE {hb}, Abi, .--» hor}; 
6) adisbo=ebi+ obit ---+ cub 


B) JIA Toro uTOOBI GCasuc By Obi }-6a3ucom B, HeoOxo,UuMO UH jocTa 
TOUHO Ab == by, i Sele ee 

8°. Uucmo, 9¥eEMEHTOB Oa3sHNca C OMHON H TOH KE K-HOp 
moi. TIlycrb & o3HauaeT 4NCIO pas IHYHBIX Me*Ky coool 3HaueHHH XO 
. a d : 
(i=1,2,...,n). Tonycrum, uTo 9TH 3HaveHHA CYTb 01, 0g, : +» 5 OR, nn 
yem 5,736; npu i< j. Hpegnomoxum fasee,- YTO n; — HavOoJIbluee BOSMOX 
HOe YHCIO sMHeHHO He3aBHCHMbIX 3IeMeHToB Bc Hopmok JIstyHoBa, He mpe 
Bocxoyaimlei 8;. OGo3sHaumm WN; (8) uncO ameMeHTOB B, C A-HOPMOH Oj 
Torya: 

a) N, (Bz) + Ne (Be) + +> + Nn (Be) = 2; 

6) pe ny = een 


B) Ny (82) + Nz (Be) + >>> + Ni (B2) <i 


r) VM, (G1) =a Nii) = ni — nar 0 = 2, 3, 2 = 518): 

9°. Crynenuatne Matpunn. Matpuuy C= (cj) Ha3sopem © my; A 
cTyneHyaTol, ecmH cj =O nph igm<j Maa moOnx l=1,2,.. a 
i,j=—1,2,...,0 (m,=n). TpeyrombHad MaTpHia ABJIACTCA, OUCBHHO, 


J; n-crynenyatoli. Bce HeocoOeHHble m;; f-CTYNeH¥aTbIe MaTPHILbI (IPH PUKCHS 
POBaHHbIX /M;) OOpasy!oT rpyMiy OTHOCHTeJbHO YMHOMKeHHA B OOIUHOM ]JH 
MaTPHIL CMBICJIe. 
10°. T1peo6pasoBpanune A-6a3uca. Baszue By, Kak H moOyIo Apy4 
rylo cuctemMy # auemMeHTops 8B, MOXKHO [pefCTaBHTb B BUC B. = B,C, rae 
C —pemectpenHad matTpuia. Basuc 8B, Oyser A-6a3HCOM B TOM H TOJIbKO 
TOM cuIlyyae, ecmw C—~ny; k-crynesuatax HeocoOeHHan MaTpuia. JloKa 
3aTb 9TO MOXKHO TeMH Ke pacCyKJeCHHAMH, KOTOPBIMH YCTaHaBJIMBaeTCA 
CIpaBeAJIMBOCTh COOTBETCTBYIOWIeErO WpeqJOKeHHA JIA HOPMaJIbHOM CHCTeMBI 
pelienui (°). 
11°. MuoxectsBa M;. O603Hauum /M;MHOxKeCTBO BCeX 93eMeHTOB B G 
h-Hopmol 6;, upHuem O He BkKJOUaeTcH B My, WaxKe ecm (0 = 0,. Tono4 
2%KHM, KpoMe Toro, M,==0. Torga: 
a) M: ) M; aaa, ii; 
6) My Ul My U.. ob) VM, = B. 
12°. Crpyxtypa M;. Kaxyoe M; mupegcrapnaer co6oH nj;-mepHyH 
THMepMIOCKOCTh C HCKJIOURHHOU N;_;-MepHOH TuHnepivocKkoctThio. JlecTBH 
tembHo, M,UM,U...UM:=U (abit obit --- eeu) (noceqHA 
cymMa OepeTcH MO BCEM Cj, Cz,..-,Cn,€(—o0, oo)). BepHo u o6paTHoe 
yTBepxkjyenve: ecm B mpefcrapseno B Bue CyMMbI runeprsocKocreh P, =0;) 
Py, Po,..., Pm, Kaxkat W3 KOTOPbIX CTporo COfepxKUT B ce6e NpesbIAy- 
mlve, TO MOXKHO yKasaTb HOpMy JIamyHopa  Takylo, YTO oOcymmecTBsIAeMOe 
elo pasOuveHve mpoctpanctsa B Hwa muHoxectBa My, Mo,..., M, oOnanaer 
CBOMCTBOM: R= 1, <M, = 2; = Pay (tt — 192, 2. ode 
13°. }-ITloqo6Oube npeob6pa3s0Bnauusa A. Apromopdu3sm T smuHeli-| 
Horo MHOxecTBa A: TA= A nHa30Bem h-NOOOHBIM MpecOpasoBaHnem, ecu} 
ha &max{\Ta, kT ta}. | 
Was TOO YTOObI T Opis )-T0QOOHBIM TipeoOpasoBpaHveM, HeOOXOAHMO Hu JO-: 
cTaTouHO ha = Ta = iT "a (a, Kak Bcerya, moOok auemMeHT A). ) 
14°. WuspapuwauTn i-noqoOHHX Npecb6pasopaunhi. IT pn 
apTomopdu3sme T suHelinoro mHoxKecTBa A N-MepHOe MMHelinoce nOo_MHO Ke: 
ctso BCA mpeoOpasyercxh B n-MepHoe %e UH JAMHelinoe no_MHoKe- 
crso BC A. Herpyyuo nokasatb (ocHOBbIBaACb, Hallpimep, ua 7°, B)), 4TO: 
ecu T—)-noqo6Hoe mpeodpasopanne, TO h-OasHc 8, sMHeiHOrO -O,MHO-- 
KECTBA BB pesyuprare T nepeiyer B A-Oa3vC 8, smHelinoro no_MHox«e-- 
cTpa B, mpuyem 14d) = 1d, (i = 1, 2)2.+., n). Yucna n; (cm. 8°), Takum 06- 
PasOM, OKa3bIBaIOTCA WHBapHaHTaMM BCeX h-NOLOOHHIX Npeo6pas0panuit. 
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15°. Ipumeput. Mepspim mpumepom uopmet JlanyHopa Ha MHOxKe- 
3€ pelleHHit BCeBOSMOXKHLIX CHCTEM OJHOPOAHBIX JIMHEHHEIX jucbpepeHun- 
HbIX YpaBHeHHH, 3afaHHbIx Ja ¢t >t), ABIMeTCA XapgkTepucTHyecKoe 
co JlanyHosa (3), B3aToe ¢ OOpaTHbIM 3Hakom. B xkavecrBe Broporo MpH- 
Pa MOXxHO yKa3aTb Ha COBOKYIHOCTh (XapaKkTepHCTHYeCKHH TOKa3zaTeJb, 
f pewieHua), paccmorpenuyio JI. Mapxycom (4). IIpa srom sropaa [\"] 
pMa yTOuHHer meppyw [A’], T. e. al Na’-VNasda’, Vasa 
ead = )'a". 


JleHHurpayckoe oTyeqeHHe ? Moerynu10 
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‘Jloxnagn Akagemnu nayk CCCP | 
4: 1957. Tom 113, Ne 2 : 


MATEMATHKA 


lr. E. JOKEMC-JIEBM 
K TIPOBJIEME OBIE AHAMOP®O3bI 
(ITpedcmasrexo akademuxom A. A. Jlopodnuuoinom 6 X 1956) 


OcHoBHOH mpoOJeMoH HOMOrpadHH JO CHX MNOp OCTaeTCA BBbIACHeHHH 
yCAOBHH, Ip KOTOPbIX JjaHHOe ypaBHeHve | 


z= F (x, y) (i 
MOXeT ObITb MpejicTaBseHoO B (bopMe ypaBHeHuA Copo | 


91 (x) fa (x) 1 
go(y) fe(y) 1) = 0, 
93 (z) fs(z) 4 


ONUPeAEJIAIOULETO WikaJIb] HOMOrPaMMb! H3 BbIPABHEHHbIX TOUCK 


u=% (x), U=%(y), U=%s3 (2); 
v=fi(x), v=f(y), 0 =fs(2) 


KOTOPOH MO2XKHO MOJIb30BaTbCA JIA pelieHHA ypaBHenua (1). Srow# npo6sem 
MOCBAMLeHbI! MHOrOUNCIeHHbIe padoTnr (JtronopxK, Bappoy, [Tpousaan, Busi 
Hep, CMHpHOB M MHOorHe ApyrHe), OHako spPeKTHBHOTO MeTOJa pelleHusa II 
cux Hop Het. Kpome Toro ecTeCTBeHHO HCKaTb NyTb, aBTOMaTHYeCKH Npw 
BOJAMLMH K MpHOM2%KeHHOM HOMOrpaMMe B CJly¥ae OTCYTCTBUA TOUHOH. : 

B wacrosieli paOore MbI MCXOAMM U3 MpeqnomoKenua, auto F (x, y) | 
paccMaTpuBaemolt OOslacTH G MOCKOcTH x, y Audpepeniupyema jocTaTouHO 
yucno pas u FyFy==0 B mo6oH no_obmactu G obsmactu G. 

Mertoq pelleHua 3aqaunu Culeqyoulni. Cuntaem, uTo ypaBHenne (1) Tou 
Homorpadupyetcnx. Haliga yuku f;, 9;, NPOBepsem, yyOBmeTBOpseTca J} 
TOMKJECTBEHHO PaBeHCTBO 

$1 (x) fr) 4 
2 (y) fs (y) 1 =O, 
93 (F(x, y)} Is {F(x, y)} 4 

Ypapnenne (1) Mbl OyqeM HHOra 3allHChIBaTb B tbopme x = 9 (y, z) um 
Y= D(x; 2). | 

Hitak, ecm ypapHeHve (1) Homorpadpupyerca, TO uMeer mecTo TOKE 
ctso (4). IIpoaudppepenttupyem ero Tpw pasa no x. B nonyueHHprx paBek 

* ae / ” wt } 
CTBAX TONOKUM X= X_ mM fy >) =) fi (%) =9, fi (%) = 2, fx (%) =a 
Oy (Xo) = 0; oy ey) ep ee 0, % (%)) = 0. Oro MoxHO cyenaTb Opi 
YCJIOBUM, eCIM B COOTBeTCTByIOIeH ypaBHenmio (1) HoMorpamMe tKasa 
KPHBOJIMHeHa, UTO XapakTepu3yeTca yCNOBHAMU . 


Qo (Xo) a6 (Xo) 


1 (Ko) Fy (Xo) 


e (X9) "fs (Xo) 
1 (x0) Fy) 


, 
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_ Ecum ImNKada x ApAMOJMHeHHA, TO MOXKHO TONOKUTS o (%) = 0,. fr (%) = 0, 
i (%) = 1, {1 (%) = 0, i ohe= aU: ; J 
PaspepHyB onpejesMTewb (4) u ero npousBoguuie, NONYUHM pH x = x°: 


$2 (Y) fs {F (Xo» ¥)} — fe (Y) P3 {F (Xo, y)} = 0; (6) 
G2 (¥) PsP x — fey) (¢5 Fx — 1) — fy = 0; (7) 
2 (Y) (fa Fz + fo F xx — 2) — fa (y) (98 F2-+ 98 Fes) — 262 Fx — 0) = 0, (8) 
ra (Y) (FS Fe + 39S F eFax + 13 Fans) — fou) (98 FS + 308 FePa + 8F xx) — 
3 (fF + 13 Fee — 265 Fx) = 0. (9) 
Hckysuouas 2 (y) u fe(y), MpHxoquM kK cucTeme (uHeKc 3 onycKaem) 
oP — fet —2F (ei — ef) + UF +9 — oF + 


“ hey 


Peppers! (oem! Fa) (10) 
ur so rr ” ae " Vex , r 
ig ni Rcd co itn casa ae 2 
po a 
ar Rd ad errant ey ay 


Ecau 3yecb B Fy, Fxx, Fxxx MOQCTaBHTb M3 ypaBHenua (1) y = O (x,y,z), 
rO JiaHHaxH CHCT€EMa MOMKeT PaCCMATPHBaTbCA Kak CHCTeMa JIBYX OObIKHOBEH- 
IbIX WudpPepeHuuabHBIX YpaBHeHHli C JBYMA HeH3BeCTHDIMH (byHKUMAMEE 
is(z) HW ¢3(z). Ona NpuBoyuTca kK CuCcTeMe JByX ypaBHeHUli 2-ro nopayKa, 
rak Kak Juddepenunpya (10) no z u BHluntaa u3 (11), llomyunM 


alice P xx P ex f er 
% a2 Fe i) + (21 2 ee 7, #) fb | 


P ex 2 hs aed 2 P yx ‘ ve 
+9(F + +: af) tA (aries Pe et) qn 


2 
x 


Je ; 
=(e'f of) i Se = 6 | (12) 
x 

B oGmlem cylyyae 43 3TOH CHCTeMbI ONpesemmoTcaA PyHKUMH fs (Z) Hs (Z)> 
aBHCAIMe OT 4 TOCTOAHHBIX MHTerpHpopanusa. McksuountTedbuple caryuan 
OTCYTCTBHA OHOSHAYHOCTH pelleHHA CHCTeMBI Au*PepeHnabubIX ypaBHue- 
HH HAMM He paCCMaTPHBaJIMCb. 

U3 ypapnenuit (6) u (7) ompegemsem ¢2(y) UM f2(y) B 3aBHCHMOCTH OT 
rex 2xe 4 KoncTauT. IlorpeGopaB, uTOObI paBeHCTBO (4) BBINOJHAICCh NpH 
j=, UX Y=y,, Haligem yHKkunu o(x) u f,(x). B Hux TakxKe BOHAYT 
/Ka3aHuble KoHcTaHTH. Flogcrapup HalifeHHpie (yHKWMH B paBeHcTBo (4), 
IOJYYHM TOKECTBO [A OMpeseseHuA KOHCTAHT. 

Ec paccMaTpHBaTb MpHBeJeHHBIM MeTOJOM BO3MOXKHOCTh MpeeTaBsie- 


IMA ypaBHenua (1) B Buye 


fi (x) + fo (y) = fa 2); (13) 
O TOJYIAM 
f3(2) = Va ae Ca) (14) 
fx (x) = Fs {F (%, Yo)}s (15) 
fa (y) = FatF Go» ¥)} — fr (%0)- (16) 


- Jina mpeycrapienui ypaBHenua (1) ypaBHeHwem Tuna Kou ¢ KPHBO- 
smHeiHon wnKkasion. y: fy (x) + fs (y) fs (2) = 92 (y) Nomy4auM: 


Fy 9) 7. j 
fi) =exo[a\ ego dx]; (17 
fs (Z) = fit9 Yo 2)}- (18) 
. [kaa onpegenenua dbyHKuMH 9, (y) u f(y) HMeemM Tox ecTBa : 
AD PAOREE MSG OO 7 (19) 
f1 (X2) + fe (¥) Fs {F (Xa, ¥)} = $2 (Y)> (208 


rye X, UH X»— MpOUSBOMbHbIe SHayeHuA x CG. 
Hakoneu, JIA OMpeseseHHA KOHCTaHTHI @ HCHOUb3yeM TOXKJECTBO, T0- | 


Jy4alolleeCcA UCKJNOUeHHEM 2 (Y) H f(y): 


f(a) fs(ax) 4 | 

fy (%2) fs (22) 1|=0, (21) 

hy (x) is (2) 4 | 
rye Tpu Mapbl yuces xX;, Z; yYAOBMeTBOpAIOT ypaBHenuio (1) pH ONHOM 3Haue- | 


HHM Y, OTJHYHOM OT Yo. 
Jina mpeycrapnenua ypaBHenua (1) ypaBHenuem KsapKa 


fifefs + 92 (fa + fs) + be = 9, (22) 


MOJYYHM [WIA OTLICKAHHA CyHKUMH f, (Xx) PaBeHCTBO 


af, eA wade F(X, Yo) 
: fia+fib+ ec te \ it ee ; 


Takum oOpas0m, MH B 9TOM CJlyuae FeO CBOAMTCA K ONpeseJIeHHIO KOH- 
CTaHT H3 aslreOpanyeckux ypaBHeHHl. 

YpaBHeHHe MpPAMOJIMHEHHOH WKaJbI YA Clyyad ypaBHeHHa 5-ro HOMO- 
rpaduyeckoro nopsAyka onpeyessnetca us AudpdpepenuvatbHOrTO ypaBHeHHA 


u” 12 , F NeGoe @O (Xo.2)} 2, ¢ 
0), ee 22 — : 
Isls Is Tals F® (xo, D (%o,2)} F ,.{XoD (X9,2)} Is 
- Buruncauteapupii WeHTp Tlocrynusto 
Axkayemunw HayK CCCP 6 X 1956 


Hokaaye Akagemuu uayrx CCCP 
1957. Tom 1418, Ne 2 


MATEMATHKA 
E. B. .bIHKHH OEE TNE) tote 


HEOJHOPOJHbIE CTPOrO MAPKOBCKHE MPOWECCbI 
(ITpedcmaeaeno axademuxom A. H. Koamoeoposom 12 XII 1956) 


Jina cayyan OHOpOAHEIX MO BpeMeHH NpoteccoB MOHATHe crporo Map- 
OBCKOrO Mpolecca ObIlIO BBeyenHo A. A. IOlKepuuem um asTopom B (2). Tam 
<€ ObIO MOKA3aHO, UTO H3BECTHBIE YCJOBMA HenpepbIBHOCTH TpaeKTOpHit 
, MepexOAHbIX BeEPOATHOCTEH MAPKOBCKOrO Tpolecca BueKyT 3a coOoli crporo 
apkoBckoe cBoricTBo. Hekoroppie yacTHble Clyyan 9THX pesyJIbTATOB ObIVIA 
‘OJIYdeHb! He3aBHCHMO OT Hac Xantom (7) wu Psem (%). B Hactosmeli 
aMeTKE aHaJIH3HpyeTcaA OOWee NOHATHeE CTporo MapKOBCKOoro mpouecca 6e3 
Be foxes OAHOpOAHOCTH Tpomecca 10 BpeMeHH. : 
1. MapxoscKuii mponecc onpeyensetca 3sayanvem: 1) wHTreppana J uncao- 
oH mpsmoli; 2) mHoxectBa E (sbasosce mpoctpancrso), HeKOTOpO o-anre6ppt 
5 moymMuoxects £; 3) MHoxkecTBa Q (MHOKeCTBO 9JIeEMEHTAPHbIX COObITHI); 
-) dynkunn x (t,o) (¢€7, © €Q) co 3HayeHunmu uz E; 5) cucTempl Bepost- 
(OCTHHIX Mep P,x(sEJ, x€@E): mepa Ps, x 3afjanHa Ha o-anre6pe M’*, nopo- 
KNCHHOH w-MHOxecTBaMy {x (t,@)ET} ((€/,¢t>s, l€B), uw yqopnerBopser 
monnio Ps, x {x (s,@) =x} = 1. 

OTH 3JIEMEHTHI ONpeseAIOT MAPKOBCKHH Mpomecc, ecu: 

(Jo) ®yHKuua 


P(s,x; t,T) = Pse(ts ET}  (s<ctel, TES) 


5: H3MepHMa OTHOCHTeJIbHO xX. 
(Sj) Kaxoppt Opt HH OEM s<it<v us /, x€E u TEX, gaa noun 
cex WEG 


Pe CY ps St P(t; x75 70, V) 


Ps x{—|Xn, S<uU<t} oOo03HauaeT YCJIOBHY!O BEPOATHOCTb OTHOCHTEJIbHO 
-asIreOpbi Ws, 2, MOPORKLEHHOM w-MHOM*KeCTBAMH {x (U,o) ET}, rye u€[s, ¢], 
me). | 
2. PyuKynio t() Ha HeKOTOpOM TloAMHOxecTBe Q, MpocTparictra QO“ 
PHHMMAaIONLy!IO 3HaveHHA M3 UHTepBasia / MbI Ha30BeM CJlyYaHHOH BeJIMUH- 
oli, He 3aBucamei oT Oymyulero u s-mpouoro, ecm: 1) t(@) > s pH Bcex 
€0,; 2) {t(w) <t} EIN, ¢ MA Bcex I DS. O6o3HayHM Yepes ts, COBO- 
yuHocTh pcex ACQ, raxux, uro A (| {tQE} EM, ¢ pH mo60oMm ¢t> Ss. 
uctema ON; ; ABseTCA o-aureOpoli B mpoctpanctse Q,. Hlycrh AEM uv 
[<O,. Mer 6yyem nucatb Ps, x{—|Xu SUK} BMecTO Ps, x{— Ms, c}- 
jlaqum yea ompeyesenua cTrporo MapKoOBCKHXx mpoueccos. B nepBom ompe- 
eNleHHH MbI OyJeM paCCMaTPHBATb TO/IbKO BeNMYHHbI +(o), OnpeeweHHble 
a pcem Q. 3anuch t<¢ oO3HayaeT, UTO t(w)<? Ip Bcex @ €Q. 
Onpegeaeune 1. MapxkoscKuli mponecc HasbiBaeTCA CTPOrO MaPKOB- 
KUM B TlepBOM CMBICsIe, eCJIH OH H3MEPHM HM YJOBNETBOPACT YCJIOBHAM, 
(J,) Pyukuna P(s, x; t, 1) usmMepuMa NO COBOKYHHOCTH S MU x (oTHOCH- 
2JIbHO c-asmreOppt B, X B, rye 8, — o-areOpa, WopoxKeHHA OTKPBITbIMM 


OJ[MHOKeCTBAMH UHTepBasia /). x 


(S,) Kakospt Op HH Opin = s<cté/l, x€E, TED uw ue 3apucalaa OF 
Gyymero uv s-Mpoulioro cyyannan BeMYMHAa c<t, Qua mourn Bcex @€Q 
(B cmpicse Mepbl Ps, :} BbINOJHeHO PpaBeHCTBO 


Ps, {xX € Plame Sb a} = Plat). 


Onpegeaeune 2. Mapkosckui Npollece HasbIBaeTCA CTpOro MaPKOB~| 
€KHM BO BTOPOM CMBICJIe, CCIM OH H3MePHM H YOBJeTBOPAeT YCJIOBHAM: | 

(J) ®ynkuna P(s,x; t,T) usmepuMa MNO COBOKYMHOCTH S, X, t (OTHO- 
cutelbHO BS; X B X B,). | 

(S.) Kaxospl Ont Hu Opin SET, CE, LEB, He 3aBncallaa OT Oy Ay- 
aero HM S-lpoulioro cyyaliHad BemmuMHa t “HM M,,.-H3MepHMad (pyHKUMA) 
4 (®) > + (w) (co 3HaveHuamu “3 /), QA MOUTH BCeX @6€Q, (B cmpicie Ps, xj} 
BbITOJHACTCA COOTHOMWMEeHHE 


P avigen Col eas SS Sey (tr, A 


OuepuyHo, BCAKHHM Mpowecc, CTpOro MapKOBCKMH BO BTOPOM CMBICJIC, AB=} 
JIACTCA CTPOrO MAPpKOBCKHM H B TiepBOM CMBICJIe. i 

Teopema 1. ITycmb x (t,@)—npoyecc, cmpozo mapKoécKuu 6 Nepeomy 
emoicne. Ilycmo t << t — cayuatiHan eeAUKUHA, He 3A6UCALYAA sie Cyouhee 
uu s-npoulno2o; &(w)—yxKyun, usmepumanh omHocumerbHO Jt u mMaKaA,) 


umo Ms, <= \§ (wo) Ps, x (dw) cywecmeyem. Toeda Orn noumu ecex ow (6 CMot | 


He 


CRE wah) ; 
M og te | Kas sS<qucgt=M,, x5 


(Ms, x<{—| Xu, SUK} O603Navaem yYCAosHOe mamemamu4eckoe omcudanue | 
OMHOCUMENLHO o-anzeOpol IMs, 2). q 
Teopema 2. ITycme x (t,o) —npoyecc, cmpoeo mapKoecKul 60 6Bmopom 


! 


cmoicne;  f (Xy,--25Xny---)—BX...X BX... .-usmepuman . PynKyuna va 
apocmpancmee EX... X EX...3 t— CAYAUHQAA BEAUXLUHA, HE BABUCALYAA OM} 
OYOYWUCLO U S-NPOWANOZO; Ny,Yor- ++, ns +--+, T —NOCcACOOBAMe NbHOCMNb Ms,<- 
UBMEPUMOLX w-Pynkyutl makux, umo cyusecmeyem M ox f (Xns---+>Xagr +++) 


Toeda Ona nouwmu ecex wE€Q, * 


Missal? (Sasi! de ghee =) | Mes SS WR (Ceres es a es 
20e 
FAO, YF Ue hs Une BE) Mey y J AM tees 4). 


3. Byflem Tenepb npeqnosaraTh, uTo E apasetca MeTpHuecKuM T1po- 
CTpaHcTBOM uw % —s-asreOpa, NopoxKeHHAA OTKPHITHIMH MHOxKeCTBaMU EL. 
Mel cKaxKeM, uTO pouecc x(t,@) HempepbiBeH cmpaBa, eC mpH s1060M 
@€Q x(t,w) ecTb HempepbiBHad ciipaBa cbyHkuus oT ft. 

Teopema 3. Henpepolenoiti cnpaea mapKoeckutt npouyecc ABAKEMCA | 
CMp020 MAPKOBCKUM 6 NepeOM CMbICAe MO20Aa U MOAbKO mMozda, KO2da OH AB- 
AHEMCA CMpO2ed0 MAPKOBCKUM BO BNOPOM CMbICAe. / 

Takum OOpa30M, Aa Mpoleccos, HelpepbIBHbIX CMpaBa, MOXKHO He JleaTb 
paz IMUM MexK]ly CTporoO MapKOBCKHMH TipoleccaMH B MepBOM H BO STopoa 
CMbICJI€ HM POBOPHTb NpocTo O CTporo MapKOBCKHX Mporeccax. 

Teopema 4. [ycme x (t,o) (0<t<oo, wo €Q) —Henpepoienoui cnpaea | 
MAPKOBCKUU npouecc, yOoeremeopsroutt ycaoeuto (Jo). [Ina mozo umobel! 
maKol npouyecc Ola Cmpoz20 MapKOscKUmM, Oocmamo4Ho, umobet ycaceue (Se) | 
BOINOAHANOCH OAA Y=t+h, ede h—awban Heompuyamenonan KoHCMaHmA. | 

Breyem Culeqyioulue ycu0Bua: } 

(F,) Kakoga Opt HM Obla HenpepbiBHad orpanMyeHHad cbyHKuna f (y)) 
(y © E), byuxunua 


F (u, y) =\ P (u, y; t, dz) f (2) 


By 
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BJIETBOP ACT COOTHOIMMEHHIO 


GTA ad (RET) Rees Grea 
Shee 
us 


Bcex TouKax sé/, x€E. 


(F,) Kakopa Ob HM ObIna HenpeppiBHad orpanuuennas cbyuKuun f(y) 
£), pyaxuus 


@ (th atf) — \ Pu. U: tee Bh, dz) f (2) 


Ee 
SBJIETBOPAeCT COOTHOMIECHHIO 
lim ¢ (u, y) = 9 (s, x) 


eas 
uts 


Becex TOUKaX sG/, xGE. 
Teopema 5. Ecau mapkosckuti npoyecc nenpepoieeH cnpaga u yOobze- 


‘Opsem ycaosuam (J,) —(Fy) uau (J) — (F2), mo on seaanemca cmpoeo map- 
CKUM. 


MockosckHi TrocyapcTBeHHbIM yHHBepcuTer Hocrynuo 
um. M. B. JlomoHocosa 11 XII 1956 


HWUTHPOBAHHAA JIMTEPATYPA 
1E. B. Joukunu, A. A. IOmkesuy4, Teopua seposruocreli, 1, 149 (1956). 


p A.Hunt, Trans. Am. Math. Soc., 81, 2, 294 (1956). 3D. Ray, Trans. Am. Math. 
meeS2, 2 (1956), 
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.Jloxnnaaynn AkayemMuu Hayk CCCP 
1957. Tom 113, Ne 2 


MATEMATHKA 
to. MH. KY PABJIEB 


OB OTHEJIAUMOCTH NOJMHO>KECTB BEPLUIMH »-MEPHOrO 
EXMHHYHOrO KYBA 


(IIpedcmasazexo axademuxom M. B. Keadvuem 13 X 1956) 


B paye MpvkslaqHbIxX BOTMpocoB NosBAAIOTCH GyHKWHH F (x%y,.--,Xn)y 
OMpeJesIeHHbIe Ha HEKOTOPOM NOJMHOXKEeCTBeE BePIUMH -MepHOTO eMHMYHOrE 
KyOa UW lpHHuMatoulne 3Hauenve O u | (7). Ilpw arom no cMbicay 3aqauy 
WOMyCKaloTCA BCeBO3MOXKHbIE oonpeeeHuA WaHHOH (yHKUMH B KJacce 
dyuKunh asreOpbl smorukH. B padore jaeTcH NOMHOe pellieHHe 3aagH) 
06 OTbICKaHHM TaKHX NPOJOMKeHHH, MpH KOTOPHIX MOJyyeHHaA (PyHKWMA Bot 
mycKaeT HawOoulee mpoctTyio (B CMbICIe YHCIa OYKB TepeMeHHbIX) M3 bIOHK+ 
THBHY!O HJM KOHBIOHKTHBHYIO HOpMaJIbuy10 dopMy. Ha nyTu pewieHHa 9TOM| 
3ajlauH NMOJYYeH KPHTepHH, NOSBOJIAIOMMH B M3bIONKTHBHOM HOPMaJIBHOH (opt 
Me (ql. H. (=).) HCKN0UaTb JIMIUHMe, NorsouaeMble WieHbI. B nocweqHeH 4acTH 
pasOupaetca Bompoc 06 ynpomeHuu J. H. ch. MocpeycTBOM BBeeHHA HOBBIX: 
TIepeMeHHBIX. 

@MyHKUHH areOpbl JOrHKH, 3aBHCALWe OT NM APFyMeHTOB, MO2KHO pacy 
CMaTPHBaTb Kak (PyHKWHH, OMpeyeveHHEIe Ha MHOxecTBe E, Bcex Be pILAI 
n-MepHoro e/MHHYHOrO KyOa HM TIpHHuMatolHe 3sHayeHuaA Ou 1. OdosHauH 
yepes M; NOJMHOKeCTBO BepwHH H3 Ey, WA KOTOPHIX f (X1,...,Xn) = 1. 

Onpegenenue. Tloymuoxectso My CEp, CooTBeTcTByioujee 3JIeMeH 
TapHOH KOHbIONKUMH * YW k-panra, HaspipaeTCA HHTeEPBaIOM &-paura (*) 

Ilyctrb J = {My} ecTb HekOTOpoe NOAMHO*KeCTBO HHTepBasiOB U3 Ep. 

Onpexeaenuue. Yureppar My, €/ HaspipaeTcA MAKCHMAJBHEIM 
OTHOCHTEJbHO J, eCH He cymlecTByeT B J uHTeppana My tTakoro, uT¢ 
My = My u My > Myg;. 

PaccmoTpumM mMHoxecTBo M;CE,, Ha KoTopoM f (x1,...,%n) paBHa | 


l 
3yYe€M H3 COOTBETCTBYIOU[MX 9JIEMCHTAPHBIX KOHDBIOHKUMH jy. H. —. \/ By 
i=1 


Tlonyyenuaa JY. H. (=). HasbiBaeTcH COKPaAMeHHOH HOpMasbHOH bop 
MO, Uitsief Wins 5 Yate) as 
Ilycth F (x,,...,%n) 3aqana Ha TloyMHomectse MCE, wu lpHHUMae 

sHayeHua O u 1. Ouepuqno, cymecTByioT noymMHoxectsa M, u M, rade 
yo M, UM, = M,. Mi; \Me=0 w PF O4,<. .,%,) = lL HaMipCoey. F (x1, 
-++9Xn) =O na M.CE,. Ouesuguo, uto F (x,,... We) NOJHOCTbIO onpejle 
JieHa 3aaHveM Napbl HelepeceKalomuxca noyMHoxectB M, u M, unu napod 
yukuui f; Hw fg TakMXx, ¥TO 7, &fpg=O0 u My = My, My, =M ; 


pA 


- " : . 

OulemenTapHoh KOHDBIOHKYMeH k-panra wHa3biBaeTCA sornyuecKoe NpOHsBeseHue 

Be EG, G2 Ok = 
Ui xj x2... x i, TAC Bce X;, pasmMUMBI MW x° =x npu o= 1, x°=x npn o=0. 
oh iy 

Teopua pyakunit alreOpbl JIOTHKY, B TOM YHCWIe MOHATHe «HHTepBaJ», HOBOe ompe- 
WeNeHwe coKkpawleHHH J. H. @. H T.N., u3gmnaranocb C. B. A6noncxum gp 1955—1956 rr 
Ha JI@KWMAX H B C€MHHapaX Ha MeXaHMKO-MaTeMaTHYecKoM (akybTeTe MockopcKoro rocy 
WapcTBeHHOTO yHUBepcnTera. 
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CymectBy!oT pa3JIMuHbIe JOonpeyenenua F (41,-..,Xn) B Kaacce byHKuni 
PeOpbl JIOTHKU, He SKBUBAJIeEHTHBIE MEXxIy CoColi. PaccMOTpuM KJlacc MHO- 
ems M, orpevatoljux pasM4nbIM oonpeseenuam DPYHKUHE F (X45. << s Xn) + 
€. TaKkHx, 4TO fia M;,€M umetor mecto ycnoBua Vile = De 


2 M,. Hamme sagayei GOyyer orbickanne NpocTeHtiux B HeKOTOPOM 
bICIe WOompeyesenuh. 


IlocrasuM 10 HeKOTOpOMy paBusy B cooTBeTCTBHe KaXKJOMY TOJ\MHO- 
ctay M;CE, wenoe HeoTpuuatembHOe NCO M HasoBeM ero HHeKCoM 
CTOTEI NOAMHOxecTBa My u cbynkunu f (x4,...yXn). Tenepb MbI MoxKeM 
IPMYJMPOBATb safayy CJIeYIOWHM OOpasoM: B KJlacce MHOxecTB M naliTH 
onKecTBo My C MHHMMAJIbHbIM HHJIeKCOM MpocrToTHt. 

B nocaegqyroulem JjaHHaa 3ajlaua peulaetca Ja crelunanbHoro olpejesIeHHsi | 
qeKca NpocTortst. 

Onpegjenenue. MunuMasbHod 4. Hu. . bywKnun f(%4,..., xp) 
SbIBaeTCA JI. H. ()., peamMsyroulan f (x1,...,%_) H HMelomasd MHHAMasbHOe- 
IcIO OYKB. 

» Mbt onpeyesuMm wHAeKkc MpocToTH My Kak uncIO OyKB B MHHH- 
JbHOM JQ. H. . ANA f (xy,..-, Xn). MuoxecrBo Myc MHHYMaJIbHBIM HHJeKCOM: 
OCTOTHI OOayaeT CBolicrBamMu My My, En\ Mz My. Mya En\ Mj pas- 
AIOT, TAKUM OOpasom, M, u M,u sapaatorca npoctTeiiimuMu B HalleMm CMbpICJIe- 
qemuTenamu. [lostomy sagqauy 06 oTbickaHun M; ecTecTBeHHO Ha3bIBaTb 3a- 
yeH JIOrHYeCKOH OTeUMOCTH. 

'PemenHue 3agaunH aoruyeckoH otTgenumMoctH. Mp yaqum 
MeTpHyeckoe HM aHaHTHYeCcKOe pellieHua. Tleppoe mpefctaBsiser nHTepec 
‘A TeOPeTHYeCKUX HCCJIeOBaHHH, BTOpoOe UHTepecHO H C NpakTHyecKOH. 
UKM 3peHHs. 


Teometpuuyeckoe pemeune. [lyctb F(x,,...,%n) 3afaHa c m0- 

IbIO Tapbl Henepecekarouluxca noymMHowecTB M, u Mz. Bopiyemum sBce- 

AKCHMAJIbHbIe HHTepBasb! My (i = 1,2,...,/) Takue, 4TO My, S En \ May 
B; B 


l 
WMeroujve HellycToe mepeceyvenve c M,. J. wo. dD. R= v2 Ha3bIBaeTCA 
9K PpaMLeHHOH HOPMAaAbHOH hopMoH Aa F(xy,..-,Xn). Me OMHO-- 
[auHO OlpeyeseTca 3ayaHvem mMHoxkecTB M, u My. Econ M,U Me= En. 
) STO OllpeyeseHve CoBnayaeT C paHee BBeJCHHBIM. ; 
Teopema 1. Muaumanonan 0. x. . Nmin» omeeuarowuan Npocmeumeny 
noeaumeso My mxoowcecme M, u M,, noaywaemca us coxpatyenHol O. H. Q. 
Onan qbynkyuu F (x4,...,Xn) nymem yOaneHunA HeKOMOpeLX aneMcHMAPHOLX 
HBIOHKYULL B;. 


s 
Sametum, uTo ecum J. H. bh. N= \/ W; OTBeuaeT OTJeMATETIO MHOXKECTB. 
‘ i=1 
, u M, u A; —sanementapHaa KOHbIONKUNA us Y Takaa, wTo MyM My, S 


ap) My, TO J. H- DO. N= \/ WU; TakxKe OTBeYaeT OTJeJIMTeMIO MHOXKECTB: 
fei J j#i 
| u M, wu uMeer MeHbiIee ducI0 OyKB. Bocnomb30BaBUINCb STHM 3aMeua- 
IeM, MbI MO2XK€M BbIYCPKUMBATb MOCJeMOBATeMbHO 9JICEMCHTAaPHble KOH bIOHKUMH 
 coKpanleHHol ql. H. cb. Aa F (x%y,.--5%n). TlepeOupanx Bce BO3MOXKHbIe- 
OCcOObI yaJieHHA, MbIl HaljemM Bce Merit 

AvHanmuTuueckoe pemenue. IlycTb 3aqanbl 


oO J 

fi (M1 ++ +> Xn) = V ¥i: "Xin - hee Sabha 
oO 
Pes oe Kit Mia oa 


kue, 110 M, = M,,, M, = My,. OveBuno fia wm 


AnasluTHueckoe pellleHHe MbI pa30HBaeM Ha 9Tallbl: ; 
1. Brryqenenue BCeX MaKCHMaJIbHBIX HHTepBaJIOB, WeIHKOM COJePAKAalLHXC 
ap Lig \o Me Tloctpoenue ocHoBaHo Ha cooTHomeHHH E, \ My = Mz H MOxe 


ObITb BbITOJHeEHO MeToyom Heucona (*). 

2. BuijeneHve MaKCHMaJIbHBIX MHTepBasoB u3 Ey, \ M2, wMeIOuAxX Henyyl 
‘cToe Tepeceuenne c My. i 

3. BplOpacbipanve u3 coKpalenHon jy. H. cb. Waa F (%,.-. ,Xn) 2JIEMeHE 
‘TapHbIX KOHBIOHKUMM, OTBCYAWOWINX MHTepBasiaM, MOrJIOWAacMbIM BHYTPH MEO} 
ectBa M, cyMMOf OcTaIbHEIX WHTepBavloB. TOT stall MOX%KHO pasOHTb He 
9JIeEMeHTAPHbIe War, Kakblit M3 KOTOPHIX MpeycTaBsaer COOOM yAaseHne Hy 
J. H. ®., TOmyYeHHO Ha Mpefbijyuem ware, OHO 3eMeHTapHOH KOHBI 
1OHKUMN. IlocmeqHee ycTaHaBJIMBaeTCA C MOMOLLbIO aaeneT Mae e 2p K pHTepuah 


KOTOPbIi BBISACHAeT CyYaH MOKpbITHA CYMMOM MHTepBasoB U Mg, yacTh 

i=1 

HekOTOporo HHTepBana My, cojep»xKallleHca B JaHHOM MHO2KeCTBE Ms, rag 

1 7 

R= \ 4. pu srux o603HaveHuax Halla 3ajlauva COCTOHT B OTHICKaHHE 
i=1 


~yYCJIOBHH, pW KOTOpbIX HMeeCT MeCTO COOTHOINEHHE 


(c.2 =) 6) 


i=1 


Ss 
, . 
Ilycrp \/ ©; oOpagopana us Bcex KOHBIOHKUHH ©; (i =1,2,..., 8), 
j=l 


r 


v / 
OpTOrOHaIbHBIX K W,. AnanoruuHo St’ = \/ W; nocrpoeHa U3 BCeX KOHbH 
i=1 


: , i 
1OHKIUH W;, He OPTOTOHAMbHbIX K ©). OuepuqHo, ycsoBue (6.3 W/ ¢|= ] 
j=l 


/ s 
SKBMBAaJICEHTHO YCJIOBHIO { G9 >V Gj)= : 
jo1 


Teopema 2. (a GV g;] =1 moeda u moaoxo mozda, Koede 
Lit 


t . 
©; = Gj-0; (j= 1,2,...,8), ede Ej, vj — anemenmapHole KOHDIONKYUL U 


(w = Vv s,] 


O BhlOope cytlecTBeHHHIX NepeMeHHBIX. TpomosyKocrh per 
INCHHA SajayH OTeMMOCTH CYLIeECTBEHHO 3aBHCHT OT 4HCa TepeMeHHBIN 
cbynkunu F (x1,..., Xn). Mbt OOcyUM BO3MOX%KHOCTh NOcTpoenua mpocTehuerc 
~OTHEIMTEJIA KAK 3a CYCT BBEJCHHA HOBDIX, TaK HW COKpallleHHA YMCA MMe 
IHXCA MepeMeHHbIX. 


| 
S 

| 
T Ra 
i 


Onpegeneuue. Tosopat, wodyHKuyua DO (x%,...,%n,Xnty,.-- Xntnh 
nowyaeHa 43 PyHKUHH F(x%y,...,x%n,) WYTEM BBERC HUA HOBHRH 
ME PCMCHHBIX Xn4y,.--,Xnirz, CCM ANA KaKAOro HaGopa a,..., On, TAA 
KOTOporo onpeyesweHa yHKuuA F (xy, Xy,...,Xp), HaliqyTca Takue uncwHal 
Ontos» ++» Onte (OK Ont...» Snircl), aro O(a, .....c%,, Casas Sees On tk) eet 
SP (Oy, sty Oa 

MoxkHo TouyauTbh Oosee MpoOcTHe OTAeMMTeM IYTeM BBeJeHUA HOBBIX Me 
pemenuprx. ITycrh f(x%,,-.-,%a)—(yHKUMA asreOppr soruKu. Ouepngno, 
@D(X1,--.,% , Xn41) = %n4, MOmyyena u3 byHKunH [| (%1,++.,Xn) MyTem BBe4 


ACHUA Te peMeHHOTO Xn+1: IToT NIpHMep NOKa3bIBaeT, UTO TIDH BBeJeHHH HC> 
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MePeMCHHOPO Xn41 SHaYeHHA *yHKuMH DO (xy,...,%2,X%n41) Ha HaOopax 


pe %n, OW &,...,%,, 1 ABaIOTCA, BOObMIE TOBOps, Pa3sJIMYHbIMH HW He 
SMeNAIOTCH SHaueHHeM (pyHKuMM F (x1,...,X_) Ha Hadgpe %,..., % 
TOMY MOHATHE «BBECHHE HOBbIX MepeMeHHbIX» HyxKaeTcA B yTOUHeHHH. 

npewenenue. Mb ropopum, uro mepemenupie Kase ota kay BB ee 
Br B DYHKUHW F(xy,...,%,) ecTeCTBeEHHEIM o6Opa30M, ecu 

HaOOpoB (a ;,...,%n), Ha KOTOPBIXx onpeyemeHa (yHKUHA WD (xy,...Xn, 
»+++>Xn+k),MeeT MeCTO Cleqylomlee COOTHOIIeHHe MexKy yHKIWAMU 
fee Xn Xnta,--->Xnirn) WH F(x, ~..., Xn): r 

CA ge ae cone ee Rae Xnton) == F (a4, . =. hn). 


Teopema 3./Ipu ecmecmeennom e6edenuu HOBblX NnepeMeHHOlX Xp41,-- 

oXntn (20€ k—npouseoavnoe noaoxwumeaonoe uucao) 6 dynKyuto 
I++ +>Xn) mpocmetituut omdenumean Onan qgynkyuu D(x,...,Xny 
»-++>Xntr), NOAYLeNHOlL NPU aMom OoonpedcaeHuu, umeem UHOeKC Nnpo- 
Mol He MeHoUlUU, 4eM Npocmetiuut omdeaumens dyaKyuu F (xXy,..., Xn). 
Jit BbIMCICHHA COBOKYNHOCTeli NepeMeHHbIX X;,,...,Xj;, H3 MHOXKECTBA 
X MI@PeCMeCHHBIX X1,...,X%_, (R<n), Yepes KOTOPLie BbIparxKatoTcA sJornye- 
€ OTJeNuTeIH Waa dpyHKunH F (x,,..., Xp), BOSMOXKHA Ceyiollad MeTo- 
a. 

Hyctp F (x,,...,%n) 3afaHa TaOnuueH. BprrauTaem mouwleHHo H3 HaGopos, 
F =1, naodopp, rye F = 0. Boiyensem mepeMeHHble, Ha M@CTaX KOTOPBIX 
YUHJIMcb HYJIM, H COCTABJIS€M H3 HHX BCEBO3SMOXKHbIe COBOKyMHOcTH. Bce 
OKYIHOCTH MepeMeHHBIX, KOTOPble He MOryT ObITb NOJyYeHb! TaKHM COpa- 
, ABJIAIOTCA HCKOMBIMH. 


Mockosckult rocyapcTBeHHbili yHHBepCcHTeT Hocrynuuo 
um. M. B. Jlomonocopa 25 IX 1956 


UWUMTHPOBAHHAA JIMTEPATYPA 
2B. H. Poruxcxuii, Asromatuxa u TetemexannKa, 8, Ne 3 (1954). 2 C. B. A 6- 


HcK4u ii, Tp. Matem. uxct. um. B. A. Crexnopa AH CCCP, 51 (1957). 37 R. J. Nel- 
1, J. Simb. Logic, 20, Ne 2, 105 (1955). 
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Jloxnagn AkayeMunum Hayk CccPe 
1957. Tom 113, Ne 2 


E. H. KAM 
OB OJHOM KJIACCE CHH’YJISPHbIX HHTEPPAJIBHbIX YPABHEH? 


(IIpedcmasreno axademuxom C. JI. Co6onessim 5 X 1956) 


§ 1. PaccmoTtpHM HHTerpaJibHoe ypaBHeHHue 


t 7-09 
u(y, t)—h\ de | Kya tan Jan=FY 4), 


rye 


nS dee alan) se 


of tus __ = _] apf 2 Waa 
gat (| mat exp| war wee 


p(z) = (22+ a3) (224+) ", a? (z) = ab (2? + ai)/(z? + a5), 


f(y, t) —3aqanHaa dbyHkuua BOOsmacTH t >0, —w<y< +o, a u(y, t) 
HCKOMaxd (byHKWHA. Takoe CHHryJIApHoe MHTerpasbHOe ypaBHeHuve BCTpeyaer 
NIpH pelieHHH 3ayauH Ha TelNOOOMeH CHCTeMbI TeJl, HaXOAWIMXCA MeK 
co6olo B TeENJIOBOM KOHTAaKTEe. 

§ 2. Jn pemenua ypaBHenua (1) paccmorpHm mpeo6pa3oBanue Pyp 
OOOOMIEHHBIX (PYHKUHH, ONpeeJAeMbIX JIMHEHHbIMH HeMpepbIBHbIMH (byHKOU 
HavlaMH BH]ja 

+ 
(7,9) = \ Tee (sae. (/ 


22) 


CoBoKYMHOCTh BCeX OGOOLIEHHEIX PYHKUMH, JelicTByIOULUX B MpocrpaHcrT 
®(s, k, kp, 2”, Z), OGo3HaYUM 4epes T (®) (1). Tpeo6paz0Banue Dypre fi 
(byHKunu f(x) KpaTKO cOo3HauHM Yepes f(x ys 


Cueaqya metoyy Ilpapua (1) B ocHopy onpeyenenus npeoO6pasoBanue Py a 
AJA moOoh O6COmeHHOH yHKUNM MBI NOOX%KUM paBeHCTBO 


(7, 9) =(T (x), ¢(— »). ( 


Onpeyenennpiit no stoH dopmyvie cbyHkWHoHad JelicrByeT B I pOCTpaHcTe 
o, JIBOHCTBEHHOM TO OTHOWeHHIO K O. 


Ecau mpeoOpasopanue @ypbe jelicrayer B ipocTpauctse @ OCHOBHBI. 
(byHKUAMH 9(x), TO Ha ocHOBaHuN (5) HMeeM 


(T(x + 4), 9(—*)) = (T (x), p(— x +4) = 
(Tas): errinsy (s)) = (e2rinsT (s), © (s)). ( 
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3 3. Paccmorpum tenepb HHTerpaJIbHOe ypaBHenne (1), KoTOpoe MO*KHO 
SHMCaTb CJleyIOULHM OOpa3om: 


F t “2 
u(y, t)—d\ de | K(nt—Ju(n+y, )dn=fly, 0). (1") 


MHOKaad 9(—y) Ha (1’) H uHTerpupys or —co Jo +o, NOJIyuHM 


ae ice 
(u(y, t), ¢(—y)—h\ de \ Ky t—) un t+yd9(—y))dq = 


= (f(y, 4), e(—y)). 


puMeHaa (hopmyvbl (5) u (6), wMeem: 


t 772s) 
St), 9(s)) 2 \ de \ K(q, t= 9) (CMs, =), 9(s)) dn = Fis, #), (5) 


q t +00 
Cree a | K (a, t 2) ermtrndg i (s, 2) de —F(s, 1). 9 9} = 


Pay 


Takum oOpasom, B MpoctpanctBe T (0) HeHCTByeT ypaBHeHne 


t 
i (s, t) = xij K,(s, t—*) u(s, t) de =F (s, 2), (7) 
0 
BP 
Ko (Sent po) 22 o\ yA Gif at). eariee day 
= 16n'ks? \ 6 (2) a8 (z) en ssa) dz, (8) 


0 


[Tpo6ema ef{MHCTBeHHOCTH pelleHust ypaBHenua (1) uM ypaBHenusa (7) 


MBaJIeHTHa B CHJy H3OMOpdu3Ma MexKy Mpocrpancrsamu T (®) u T (®). 
PaccMoTpuM ypaBHeHue (7) CHa¥ama c KslaccuyecKOH TOUKM 3peHHA. 
IMCHAA OMepalHOHHbIHi MeTOJ, HaXOJMM pellieHHA B 3aMKHYTOM Bye: 


t 
u(s, t) =F (s, t) +i) l(s, £—+)}(s, *) de, (9) 


P(s,f—*) =~ SAIN ie) ie cary Pee) 


a) (av? — a>) 


382 2 zs? exp [— 472a? (z) s? (¢ — t)] dz *: 10) 
+ 16a%n'! (y + 1) le tie A ( 
= (av? — a2)/(v?—1), v= (ai— Qa) /2n°k2), — 1. (11) 
‘ Ota dopmysa umeert cmpicn, ecw vse +1, vse + A2/M. Ecru v= 1) ay/ay; lg 


MLECTBYIOMIHE (hOpMYJIbI MO>KHO nowyauTe npemesbHbIM TepexonoM. Ec Ke y= 
== 4e'oy Tlostomy nocuequul cnywal WCKNOUaeTCH.' i 
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Jlaa cyuecTBopanusa uuTerpasia (9) norpeOyem, 4TOObI dbyHkuua t°f (s,. 
npn O<o<‘l Onlna Obl OrpaHHyeHHOH AIA PUKCHPOBAaHHOLO S. i | 
Jlerko TpopepseTcA, YTO peSOJIbBeHTA (10) yqoB.eTBopseT y paBHenHap 


t 
TP (3) + 2) SN i P(s, th) Ko(s ty—) da; (I 
7 ie | 


(st HpeiGies t—2) +2\ Ko(s, tt) (s.ti—*) dt. (I 
Us (8) u (10) sugum, uro Ky(s,t—t) u I'(s,¢—*)— yeable byHKum 
OTHOCHTeJIbHO S H TOpsOK Hx pocta paBeH 2. Ilostomy dyukuuu K,(s, 
u I'(s, t — +t) — MysIbTMMIMKaTOpbI B MpocrpaHeTBe Z; pu r > 2 (7). 
Ecau 4 (6; t) — odo06mleHHad (yYHKILAA, JeHCTByIcWlaA = B npocTpala 
Z; (r >> 2), TO OO6o6ueHHaa cbyHKuMA w(s, t), ONpeqemneman PopMyIOH 
qeticrsyer B Z;. Tlosromy, mpou3sBogA OOBIMHbIe BHIUHCJICHHS C TOMO 
papencts (12) u (13), MoxkHO JoKa3aTb, 4TO u(S,.t) YAOBJeTBOpAeT ypali 
HeHHIO (7). 1 
Jlia TeopeMbl CMHCTBEHHCCTH pellieHiaA ypaBHeHusa (7) Mbl MOxXeM ]OK 
3aTb, YTO ypaBHeHHe 


f \| 
i) Ko(s, t—*)u(s, s)de = 0 (i 


0 


u(s, t) 


MMeeT TOJIbKO HyJIepoe pelieHue, yelicrpyroujee B Z;. Ecau r>>2, To Kala 
® OCHOBHBIX (PYHKIWH, OTBeUaIOIHX 3afaye CYLIeCTBOBaHHA HW e]{MHCTBEH 
HOCTH PeCWeHHA, JBOHCTBeHeH K Kulaccy ae ee aE. rye 1/r’ + 1/r Se 
@MyukuMOHaNaMH Ha MpocTpaHcTBe Zi, B YacTHOCTH, culy2kaT BCe OObIUHEY 
cbyuKkunn f(x), yRoBJeTBOpAIONMe HepaBeHCTBY ; 


IF (2) |<eer, ( 


rye 6 — NpOvsBOJIbHOe NOJIOKUTEMbHOe YHCIO. | 
SameTuM, YTO 4YHCa f HM fr’ MOXKHO B3ATb CKOJIb yrORHO GuISKUMH | 
yucly 2, a MOTOMY pa3HOCTb f’—6 MOXKHO O603HaUHTb Yepes 2 —¢s,. BI 
€—CKOJIb yrOJHO Masloe NOMOKUTeIbHOe UHcIO. Mpl mnpHxoqUM, TaKUM OOP 
30M, K CJleyIouleH Teopeme. 
Teopema 1. Ecau dyaxyua f(y, t) yOoeraemeopsaem nepaeencmey 


cd td Pa Waa Loe A cade oa (1 


mo peweHue ypaeHeHusn (1) cywecmeyem 6 Kaacce obobweHnnox mynKyL 
u(y,t), Oat Komopux npu Kkaxdom t>O0 ob06weHnnan dyxKyua tou (y, 
npunadaencum npocmpancmey T (2323), 8>>0, u amo peuienue eduncmeeH 
Ecuu ja paceMaTpHBaemoro ypaBHenua yv>0O nan d,>O0, 7. 
K<Qy (+ a,)/2x°2, To us (10) BugHo, uTo 
iT (s,t—)(<aq|s Petr, 


rye 4 — MHMMas yacTb s. B 9ToOM culyuae MHTerpasbHOe ypaBHeHue (1) —( 
HasoBeM PeCry TAPHDIM. | 

/\a Takoro ypapHenua (1) — (7) BMecTo mpoctpaneTBa Z; MoxKHO MCHOA 
30BaTb Oosee SuIeMeHTapHoe MpocrpancTgo Z?, rye pesombsenta I'(s, t — 
wu Ko(s,t—*) TakxKe sBAAIOTCA MYJIbTHMINuKaTOpamu. JIpolicrpennoe Ch 
mpoctpaucTBo OyfeT Ky. B kauectse *byHKuHoHanoB Ha Ky qomycKatorcs Bil 
dyukunn f (x), yROBMeTBOpAIOMINe HepaBeHcTBy | 


Px) | <eeekr, 


Takum 06pa30M MbI IIpHXO4uM K Cueqyroule Teopeme.. 
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ie eopema 2. Ecau f(y, t) ydoeremeopsaem Hepaeencmey 
LET (y, ty | <cel, (16) 


npu <a, (a, + ay)/2x"!2 —ypaenenue (1) umeem eduncinéennoe pewenue 


nacce oodobwenHolx GyHKyuli u(y, t), 0 c C 2 
Be cco. b (lay u (y, t), Oat Komopex mynKyuu LUN Y 1s 


Tenepb. oKaxKeM, 4TO ecu 
AQ (Q + G,)/20°h, (17) 
ApH AONOMHHTeIBHBIX YCJIOBHAX, Kpome (15) nam (16),. pemwienue ypaBue- 
(1) cymecrByer B Kulacce OOBIUHBIX (pyHKUNil. ; 
na sroro paccmorpum uHTerpastbyoe ypaBHennve (1), korga tf (y, t) 
IHaNIe7KUT S OTHOCHTEJbHO NepBoro aprymMenta. B 9Tom curyyae, MpUMeHsAs 
7paBHenmio (1) oObluHoe mpeodpasoBpanue @ypbe, momyuaem ypaBHeHue: 
- PeleHwe Toro ypaBHenus Bblpaxkaetca (popmy soli (9). Jlerko Buyetp, 
mp ycnosuu (17) v>O umm d)=b?>0. Urobdnr ualim pemenue ypas- 
ua (1), mpumensem kK (9) O6paTHoe mpeodpasopanue W@ypte. [Ip 9Tom 
IpousBeyenuio I (s, f — +) F (s, t) MbI IpHmMensem cbopmysty cBepTKH. Takum. 
JA30M OKOHYATEJIbHO NOJIYYHM pelleHve ypaBHenus (1) B Buje: 


r +00 

u(y t)=d\de \ RY—at—Of(udn+iy), (18) 
—oo 
§ ; 
a ER (|v |—y) _ yn)? _ _(y—n)? 
2 ee b3(v—1)2 (¢— 7)" f Sper) | exp | mga) + 
Bk NG ew eh eo a 
” (¢— a (z2 + a2)? (z2 + a2)" (y2z2 + a?) [I 2a* (2) tal > 

g=7)* 


PKO fpopepuTb, uTO R(y— 7, t—t) YAOBJeTBOpAeT ypaBHeHHAM pe30JIb- 
HTBI. 
Kaacc dyuKuni f (y, 1), yoBJeTBOpsAIOulHX HepaBeHCTBaM 


e| FY, t) |< cre, (20) 
Gait) — Went 6602 yuo | (Oe a l)y 


e Y=max (|y,|,|y.|), oOo3Hauum uepes Hp. 

OuesuyHO, 4TO Ja mobo dyuKuun f(y, t)€ Hp upu p<2 untTerpas B 
9) cyulecTByeT, a IipH p= 2 cyulecTByeT MpH MaJIOM 3HayeHHH f. 
HenocpeycrseHHuoli MpoBepKOli MO2%KHO YCTaHOBUTb, 4TO (PyHKuMA u(y, t), 
peletnsemaa opmysou (18), yQoBeTBOpHeT HHTerpaJIbHOMy ypaBHeHHIo 
), ecau f(y, t)€ Hy (p<2). 

MoxHo yKa3aTb rpuMep, rae Mp h >a, (a, + @2)/2n"2 pemenne (1) He 
maeTca OObIdHO dyHKUHel, HecmoTps Ha TO, uTO f (y,t)C Hp (P<2). 
Bce 9TH pe3ysIbTaTbI MpHBOAAT Hac K CvleflyloWleH Teopeme. 

Teopema 3. Jaa moeo «mob6oi peuenue ypasnerua (1) npu ies Le he 
<2) 6v1a0 o6vluUnoit GynKyuetl, Heodxodumo U OocmamouHo, umobol 
ogaemeopsao Hepaeencmey (17). 


XapbKoBcKHit NOMNTeXHMUCCKHH HHCTHTYT Tlocrynuao 
um. B. WM. Jlennua 4X 1956 


UHMTMPOBAHHAA JIMTEPATYPA 
SY.M.Teapgana,T. E. luaos, Yen. matem. nayx, 8, B. 6, 3' (1953). 
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Jloknayn AkayeMuu Hayk CCCP 
1957. Tom 113, Ne 2 


A. MATY3ABU4 YC 


CEKYUWHE MOBEPXHOCTH JBYKPATHBIX PACCJIOEHWA 
(ITpedcmasreno axademuxom II. C. Anekcaxdposem 20 X 1956) 


Ilyctb #, = {P,, p, B} u #Fye={P2, p’, Pi} — ABA paccnoeHubre ne 
cTpanctsa B cMbIcse Ceppa (1), mpuyem 6a30H B P, CYKUMT OJHOCBASHEI 
CHMIVIMUHAIbHbIA =KoMMmeKkc B. Crow Cy =p +(x) uC’ =(p’)? (*) (Tay 
x) €B, *€C,C Py) MpeqnonarawTcA YOMOTONMYeCKH MPOCTbIMH COOTBeTCT: 
BeHHO B  pa3MepHocTax r w (r—1). Ilpeqnonomxum, uToO Hay r-Me pull 
octopom B’ 6a3ucHoro wupoctpauctBsa 6 B AS, 3afaHbl WBe cekyulve NoBep) 
HocTH ©, u Gy, KOTOpbIe coBMaaoT Hay ocToBom H’—1, 

Oro6paxenne ©;: Br—-P, (i=1,2) wu paccnoeHHoe MpocTpaHcTBo 


HHJYUMPy!oT pacclOeHHOe MpocTpaHcTBO Fe, = {Pe pi, B’} c 6a30h BY 
L 

3yecb Pe. ecTb No_mpocrpaucTso mpsmoro mpou“sBegqeHua B’ X Ps, cocros} 
L | 

ee H3 Bcex Nap (%, g), yYAOBMeTBOpAOMAX ycNOBUIO ©; (x) =p’ (g), a pa 
eKIMA p, OllpefesneTca POpMyJOH p, (x, g) = x. 
Tak kak Fe, U Pe, copnafaioT nay B'", To BcAKy!o cekymly:o mOBepyx 
HOCTh Y, 3aaHHy!lo B Pe, Ha B’*, MoxkHO paccMaTpHBaTb HW Kak CeK yHLyH] 


MOBEpXHOCTb B Fe, Ha B’". Byyem mpeqnosaratb paccmoennpie mpocrpasy 
cTBa J, Sy WU cekyulMe NOBepXHOCcTH ©), G, TakKHMH, YTO B_ paccoe 
HbIX MIpocTpaHcTBax Pe, H SE, MO%KHO Haq BCeM (r — 1)-MepHbIM OCTOBO! 
B'™ nocrpovtb cekyulyio MopepxHoctb. @uKcupyeM o_Hy Takylo CeK ILyH 
mopepxHoctb (Ha B’*) u 6yjeM ee B JaubHelitem O6O3HaUaTD yepes v. 

O6o3HayHM Yepes Zj,y H 25,4 MpelaTcrsua K pacmpocTrpaHeHHio cekynled 
NlOBepXHOCTH  B PacCOeCHHbIX MpoctrpakcTBax PE, u Fe, a wepes Za 


23 —-KnaccbI KONTparoMosornli* sTHx mpenatcreui. Syecb Z, u Za Cy 
‘9QJIeMeHTE! Tpynubl KoHTparomosorui AH’ (B’, x" (C’)). 

OG6o3HauHM Jlaee Yepes dé, G,  Pas/MyaIoulyio KOHTpauenb ceK yl 
mlopepxHocTelt ©, H Gy. OTy KONTPallelb MbI MO%*KeT paccMaTpHBaTb Ka) 
7-MepHbI KOHTpalukKs Komisekca B’. Knacc KouTparomosoruti sToro KOHTpai 
UMKJa OO6O3HAYHM Yepe3 Dé, G,) STOT KNacC ABMAeTCA 9SJIEMCHTOM TpylITE 
H (Boe (Gi): 1 

Haxonell, nojioxumM C, = (p’)1(C,) u o603HauuM oToOpaxkenHe p’, pact 


‘CMaTpHBaemMoe Ha Cy, CHoBa uepes p’. Torga {Cy, p’, C,} ecTb pacc.10eHHO! 
MpOcTpaHcTBo (YaCTb paccJOeHHOTO NpocTpanctBa #,) co coe C’ = (p')“1(a) 


* Caelyat  mpetnoxenmio B. TI. Boarsanckoro, mbt 6yzem mnonp3opaTeca TepMA 
HOM KOHTparOMOJOrHH | BMECTO paHee MIPHMeHABIUHXCH  BepXHe TOMOOrHH, Y-FOMOJOrH 
KOPOMOJOrHH, Tak Kak STOT TepMHH OOJIbilIe cOOTBeICTByeT Mpupowe paccmaTpuBaemcr 
NOHATHA. B  COoTBeTCTBHH C 9THM OyeM TOBOPHTb O KONTpanenax, KOHTpaluKNax u T. = 
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las 2TOrO §=paCCJIOEHHOTO NpOCTPpaHCTBa MOKeM HalHcaTb TOYUHYIO TOMOTO- 
PHUeCKY!IO TOCJEOBATeJIbHOCTh 


‘ 
Pe A @e 


vo > (C2) > af (Cy) = w—-1(C’) So ar (C,) = 


> (1) 


ge A — rpannunpiii rOMOMOp(u3M. Dror romMomop(bu3M 
A: a" (C,) > w-1(C’) 
OpoxaeT TOMOMOp(H3M rpynl KOHTparomovornit 
(BY, © (C;))— H (B", x’ *(C’)), 


OTOPbIH MbI OOO3Ha¥HM Yepes A. 
IIpu BbICKaSaHHBIX YCJIOBMAX HMeeT MeCTO CJIeqyiomaa Teopema. 


a r 
Teopema. Kaaccet Konmpaeomoaoeuti Z}, Z3, D&,,G, cea3zabs coomno- 
leHueM 


Zi — Z, = ADG, 6, - (2) 


CyulecTBeHHy!0 pOJIb B AOKASaTebCTBE STO TeOpeMbI urpaeT cueqyloulad 
oucTpykuna. IlycTb «—HeKkoTopbIii 9eMeHT YoMmoTonMYecKOH rpynny 


r(C,) u f: S'—> C, — oroOpaxkenue opHexTupoBanHoli ccepst S’, nepesoga- 
ee HekoTopylo Touky y€S’ B TouKy * H MpHHaysexKatsee Kglaccy «. Oro6- 
axkenve f HM paccmoeHHoe mpocrpancTBo {C,, p’,C,} HH_yuNpyroT HoBoe 
accmoeHHoe mpocrpaHcrso c Oasoii S’ u cioem C’. O6osnauum uepes 


Us Ge Le ==] o 
€ H' (S’, x * (C’)) xapaxrepuctuyeckuli KOHTpaluks (T. e. Kmacc KOHTpa- 
OMOJIOrHH MepBoro NpelATCTBHA) STOO paccJIOeHHOrO MpocTpaHctTBa, a yepes 


€x’-1(C’) —uuyekc Kulacca KOoHTparomosiorui Z’ Ha opHeHTHpoBaHHoli 


epe S’. Bes Tpyya ycranapumpaetca, uro 9uieMeHT B He 3aBHCHT OT cay- 
aHHOCTeH MOCTpOeHHA HW OHO3HAYHO OMpefeACTCA QJIEMCHTOM &, TaK TO 


(OXKHO TOOKUT B = x (X). 
dilemma. Onpederennoe eouue omobpascenue 


y: «(C,) > x1 (C’) 

oenadaem C 2paHuunolm eomomopq@u3smom A mounoti nocaedosamerbHocmu (1). 
- HameruM B OCHOBHBIX yepTaxX XO JOKa3saTenpcTBa dopmyb (2). [lycrp 
 _T1pOH3BOJIbHBIM] *-MePHbIli OPHeCHTHPOBaHHbIM CHMIMIeKC KOMIJeKca B, 
T* uw T~ —7Ba ero OMHaKOBBIX 9K3EMIVIApa, CKJIeeHHBIX TIO KpaaM. 
wbepy S’ = T*UT~ opuentupyem corsacopano c T*. Oro6paxenue 


a+ 
) Sx) =| DWE Gat. 
G(x) upu x€T 
depp! S’ B P, u mpocrpancrso #, unfyuupyor Hay S’ paccsoeHHoe Mpo- 
TpancTsBo Pe = {Pe, P, S"}, KoTopoe, oveBHAHO, Ha 7" coBMaylaeT C YaCTbIO 
3 - 
poctpanctsa Pe, Hall T’, ana T —c uacthwo Fe, Haq T. 
Tlyerh &;— gebopmauua, coequHAIollant TOxKeCTBeEHHOe oToOpaxeHne 
: , mT 
>: T'—B c oro6paxenuem kj, nepesoyamum T B TOUKY Xp. Tlono2%xuM 
+= hoe, rye e: S’—>T" tTomecTBeHHO oTOOparkKaeT KaxkK]bIf W3 CHMIVJIe- 
cop T*,T ua T’. V3 poG=e=k, UpHMeHAA YCNOBHE CyIMeCTBOBAHUA 
aKPbIBalolleH TOMOTONHH K paccMOeCHHOMy NpocTpancTBy Py, HauyleM Taky!lo 
t : 1 
etpop Mall Ho 6’ oro6paxenna G°=6, um peSG =f. SHEED AO HA S 
eo le 
epenogut ciepy S” B cnoli C, u onpesensieT aeMeHT de, @,(T') rpynmst 
wv ig r 
‘(C,), T. e. 3Havenue passmuaiomeli de, @, Ha cummuexce T’. 


TAH, rT. 113, Ne 2 PAIS) 


OroOpaxkenne 6’: S'’—+>P, u paccmoeHHoe npocrpaHcTso #*, MHAYUMpylor} 
Bees aS = 
HOBOe PaccsOeHHOEe. IPOCTpaHcTBo Per = {Por Py» S }; TOUKAMH MpOCTpaHcrsa } 


Pot ABUISIOTCA tiappr (x, g), xES', gE Pz, yAOBMeTBOpAIONHe —YCJIOBHIO 


6‘ (x) = p’(g). Onpezenum oroOpaxenue h': Pe Pa TOJIO2KUB 


t 

h (x, 8) = &. | 

Oro6paxenve  onpesesieHO Ha BC€M OCTOBe BB’ v4, B yacTrHOcTH, Ha} 

cpepe S1=T". Tax Kak Pe =F xa B*, to oroOpaxenue ), pac-| 
1 2. 


cmaTpuBaemoe Ha S’*, MOxKHO CUHTaTb CeKylel TOBepXHOCTbIO pacCMOCHHOTO| 
© —1 A 
npocrpanctsa Se, 3aaHHOu Ha S’*. Ito oTro6paxenHne 


Se ele. 

MbI JIA yOOcTBa o603HauHM Yepes Y°. OroOpamenue 
9 = how: ee rey 2), 
YAOBJIeTBOpAeT, OYCBH AHO, YCJIOBHIO 
p’ °. ° = ©, | 

M lO YCJIOBMIO CYILeCTBOBaHHA HaKPbIBalOUleH FOMOTOMMH MO?KHO HaHTH Takoe : 
HeMpepbIBHOe CeMelicTBO OTOOpaxKeHHH 

eo: Se ESPs 
uto (aa S”’) 


TlonoxuM Tenepb 
v(x) = (4, (2), ES, 


t 
nosyyaeM CeKylly!lo NOBepXHocTb » paccJIOeHHOrO MpocTpaHcTBa P ots 


Hyio Hag S”*. B yacruocru, nonyyaem cekyllyio NoBepxHocTh 
lL. ofl 
Oca > Pos 
IIpenstcrBue (B paccJIOeHHOM Mpoctpancrse #E1) K pacipocrpaHeHHIo 


sTOH CeKyWlei NoBepXHOCTH uMeeT Ha KuleTKax T~ nu T (opHenTHpoBaHHElX | 
Tak Ke, Kak J’) HeKOTOpble 3HayeHua z* u zZ (sBAmIOMHeCA 3JIEMEHTAaMH 
rpynupl x’—1(C’); syecb mpegmosaraetca, uTo oToOpaxenue SG! nepesoqur}} 


HeKOTOpy!o TOuKy cieppr S’* B TOUKy *, YTO He OrpanwuNMBaer OOuHOCTH). 
CoryiacHo JieMMe, CCbOpMyJIHpOBaHHOM BBIILe, Mbl HMeeM 


+ = r r 
Ch meh ee Ade, (Ff y (3) 
HetpyaHo WOKa38aTb (cTpoa COC HH AIOULY FO Teop Malluwo, S3aBHCHAULYIO i | 
WBYyxX TlapaMeTpos), 4TO SJIEMECHTHI ie Mz He 3aBHCAT OT BbIOOpa BCHOMOTrda- 


gt vat t 
TEJIbHBIX NebopmManuh ky, SG uo, a OHO3SHATHO OMpesenatoTcA BbIOOPOM| 


CeKyNLHX NoBepxXHocTeli ©), ©, ) M opHeHTHpoBaHHoro cumuseKkca 7”. BuiOupad | 


KE BCHOMOFAaTeJIbHbIe YePopMal\Hu CHelHasIbHbIM OOpasomM, HeTpyyHO y6e- 
JUTbCA B TOM, YTO 


+ — 
at Sebi) dh ee enn (4) 
His (3), (4) @ Bbirekaer cdopmysa (2). 
PaccmMoTpuM HeKOTOpble YacTHbIe CyYaH AOKasaHHol TeopeMbl. 
Ilycth #, = {Pi, pi, B, Cy, #} u Py ={P,, Po, B, Cy, ¥) — apa KochIx 
mpowspeyenusa (*) C OMHMMM HW TeMH Xe KOOPAMHATHBIMM npecOpas0BannsMu. 
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A oe CIYKUT OMHH HW TOT 2%Ke OMHOCBASHBI CHMAJMUMAIbHbI KOM- 
if Ms —- 
Db, Clow uMetoT BHA Cy= ¥/T,, Cp= &/T 5, rae —TpaH3uTuBHas rpynna 


Opasopanuit cloeB C,, Cy, a 1, l;—vaxkue cra6napupie MOJrpynnbl &, 
MM€eT MECTO BKJOYeHHe ¥ DI, 5 Ty. 


SO3HUKaeT eCTeCTBEHHOe OTOOpaxeHHe p’ (lO BKJHOUeHHIO): 

ps: Cy=e/T,>C,=G/ly, 
ee etEne COBNaeCHHA KOOPAMHATHEIX MpecOpasoBpanuli, oToOparxenne 
/ ee Py be ; 


Zcmm noyrpyuna T, o6nayaer noKampuoli Ce€KYHIeH NOBepXHOCThIO, TO 9TO 
PaxKEHHE aeT HOBOe KoCoe Mpouspeyenue co coem C’=1,/T,. Ecau 
MKHTb Ha pocrpanctBa B, C,, C’ te xe orpanuyeHHA, uTO Hu npexyle, 
YAYT OCyMIeCcTBJICHbI yCJIOBHH TIPHMeCHHMOCTH JOKa3aHHOli BbIIe TeOpeMbl. 
POM CJlyyae Tromomopdusm A TouHol nocneqoBatenbHocrH (1) MO2xKHO 


ONHTb B CJl€{YIOUlyiO KOMMYTATHBHY!O J\MarpamMMy, OOJieruarollylo ero 
icleHve: 


- 


Oo 


Pr 
n"(g, Ty) —> 2" (#/Ty) aN 
Le 7 


MAA nes 

nm’ (#/To, Py/Ts). (5) 
Zs 
ee (le) > et (14/7 5) 43 

Px 

2?acCMOTPUM TIPHMep. 
Ber Ene y= § Pr. 9,71 Mo, Gps, 1RS Pons pp eMOC ey) — 
KOCHIX TIIPOH3BeeHHA, Oa30li KOTOPbIX CJIYKUT PHMAaHOBO  f-Mep- 
'mHoroo6pasue M”, opventupopaHHoe HM TpHaHryMpoBanHoe, a mpo- 
HeTBa Py H P, COcTOAT u3 BCex k-peliepos, cooTBeTcTBeHHO (k + 1)- 
2pOB, KaCaTeJIbHbIX K MHorooOpasuio M”. Cnoem C, B J, CayxKUT WTH- 
-...; MHorooOpasve C, = Van,p = SO(n)/SO(r) (R= n—r), cnoem C, 
3 CAYKUT Cy = Vn, p41 = SO(n)/SO(r—1). AcHo, uro Takwe cnoH u 


ana ¥ = SO(n) yopmeTBOpsAloT TpeOyeMbIM YCJIOBHAM. 
ak Kak SO(n) > SO(r) > SO(r —1), TO Bo3sHHKaeT eCTeCTBEHHOe OTO- 


*%KeHHe (OTOpaCbIBaHHe MocsefHero BeKTOpa penepa) 
ps Cy = Var 27 O1=Vinr- 
OuTYYHM KOCOe TIpOHsBeseHue , he 
: Py =(Vn, npr B's Var» S71, SO (r)/SO (r — 1). 


al 
B cualy TpupuambHoctu rpynn = (S’) mpx s<r—1 Moxkem MocTpoHTb 
C1 
yllyio mopepxHoctb Haq Bo B SPE,. a 
B jjawHom cayuae HeTpyHO BbISHCJIMTb TOMOMOp(pusMbI O, p, € TIOMOMTbIO 


YubTAaTOB BbIYHCIeHHA rpynn x! (Vn, p)- 
Tlonp3ytocbh culyyaeM BbIPasHTb OarojlapHocTb B. I. Boarauckomy, nox 


‘OBOJICTBOM KOTOPOTO BbINOJIHeHAa HacToAMlan paoota. 


a 
| 


Mocxosckuii TocylapcTBeHHBIi yHHBepCHTeT ; el nee 


um. M. B. JlomoHocoBa 


ILUTHPOBAHHAA JIMTEPATYPA 
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Jloxaagm Akagemun nayk CCCP 
1957. Tom 113, Ns 2 


B. A. POXJIMH 


O XAPAKTEPHCTHMYECKHX KJIACCAX MOHTPATHHA 


(IIpedcmaszeno axademuxom A. H. Koamozoposoim 15 XI 1956) 


1. DopmMyaupoBKa Teopempl. [lyctp M"”—raayKoe kommak 
OpHeHTupyemoe MHorooOpasne; &— HaTypaJIbHOe UNCIO TaKoe, 4TO 4k <j 
u ¥—(yHKUMA WesouNCMeHHOrO apryMeHTa i=l1,...,/,  ompejleJIMeMN 
cbopmysioH y (1) =... =y (2k) = 2, y(2kR+1)=...=y7(n) =0. No Tog 
paruny (1,2) d@yHkunu y~ oTBeuaeT 4&-MepHbI WeOUNCIeEHHbIM XapakTe} 
cTuyeckH Ksacc V-romosoru MmHorooOpa3sua M", Kotopblii MbI Gyem 


3HayaTb yepes P,,(M"). TombKo Kulaccbt Py, MbI, B  COOTBETCTBHH C Te 
MMHOJIOrHeH, CJIOKMBIUeHCA 3a ToclweqHHe Tosh, HW OyyeM HasbIB 
xapakTepucTHyecKUuMM KJlaccamH IloutrpsaruHa. Bce OcTaJbHble XapakTep 
cTHYeCKHe KuJlaccbl, ompeyeeHHble [lorparuubim B padorax (+, *), BbIPAarKald’ 
IIpH MOMOULM XOpOWIO U3BeCTHBIX TOMOJIOrMYeCKUX ONepalluH yepes Ksack 
Py, W xapakTepuctuyeckue Kaacchl Wltudhenaa — Yurueas. i 

Kak yoka3amu eme B 1950 r. Tom (°) u By (4), Kaaccpr Wtudena — Ya 
Hed ABJIAIOTCH TOMOJIOTMYeCKHMH HWHBapHaHTaMH MHOrooOpasuA (T. e. | 
3aBHCAT OT eFO TlaqKOH CTpyKTypbl) H Jake MOryT ObITb BbIPaxXeHbl Ye \ 
ero roMOvJIOrMyecKHe HHBapHaHTHl. B MpOTHBONOJOKHOCTh STOMY TONOJOF|| 
yecKaad MHBapHaHTHOcTb Kvaccop IlonTpsruHa He JOKa3aHa JO CHX nopy 


| 


TONOOrMyeCcKHX mpoOsem. WMmerotcA JMUIb YaCTHUHbIe pe3yJIbTATHI. 
By (°) AOKasaI TOMOMOrMYeCKYIO HHBapHaHTHOCTb KJIaccoB P4p, IPHBeeHHEh 
m0 Moqysam 3 wu 4. | 

Equuctpennp Ksacc TJoutparuua, vTonomormueckad WHBapHaHTHOC! 
KOTOPOrO MOJIHOCTBIO AOKasaHa, ecTb Kslacc P,(M'*) uverpipexmepHoro MHO!}} 
o6pasua M*: xnacc sToT ObIdI BEIPAaxKeH MHOIO (6) u Tomom (7,8) uepes wHBI 
pUaHTBI KOJbILa V-romoviorHii mHoroo6pasus M*. Bor tounaa dopmyuil 
pOBKa 93TOH TeOpeMbl. 

O6osHauum quia k=1,2,... uepes o(M**) CurHaTypy kKBajpaTHy i 
(POpMbI, OnpezesIAemMol yMHoxeHueM Konmoropopa—AseKcanjepa Ha 2k-mepHt 
rpynne JeHcTBuTeIbHbIX V-roMosOrHii OpHeHTHpoBaHHoro MHOoroobpasus My 
Hu uepes Ly, (M*") — tor 4k-MepHbIw Ksacc WemnouncsenHErx V-romowori 
muorooOpasua M*", uayexc KoToporo mpa modo opuentannu M*" papi 
o(M*"). Oxasnipaetca, uto P,(M*) = 3%, (M’). 


Oro uacTublli cayyali caegywmeli 6onee o6meli TEOPeMbI, B 
KalolleH U3 pesybTaToB Toma (8): 

Jaa Kaxyoro k= 1,2,... CYUJeCTBY!IOT TaKOH MOJHHOM op (X,..., 
C IeJIbIMH KOSPPUUMeHTaMH HM TakOe HaTypaJIbHOe YHCIO ap, UTO B KOMB: 
weounceHHEIX V-romosorui Mmuoroo6pasna M*" | 


io, (MM) = oe Peay). 


I]ogpoOuoctw 0 9, HW & cM. y Xupue6pyxa (°); MbI 3€MeTHM TOJIbKO, ¥ 
Pr HW 4 OMHOSHAYHO OMpeeMAIOTCA YCJOBHeEM B3aMMHOM MpocToTh! ae 
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MPHUMEHTAMH %, M YTO KoadxbuIHeHT 8, Cc KOTOPbIM Xp, BXOJUT B oy, 
“eH OT Hyd. Corsacno npeybiqyuemy, 9, (x1) = x, %, Os 
JOo3HaUMM Yepes Pyy (M") Kaace cna6prx V-romosioruii, orBewalouluii Kslac- 
4p (M"). Tipupeyenupimu XaPakTePUCTHYCCKMMH KJIaCCaMH Py, MbI HM Oy eM 
MatTpca. Paccmorpum 4&-mepupiii Kaacc sy, (M") = ¢p (py, . . «, Wi) wiar 
B40 (7 =1,..., 2), TO Knacce par B CBO ouepeb onpeseusetea Kuac- 
Sao-++> Sak» H AIA MOKasaTebCTBa TOMOMOrHYeCKOH MHBapHaHTHOCTH 


2COB Par HOCTATOUHO JOKa3aTb TOMONOrMYeCKy!0 HHBAPHaHTHOCTb KsIaccoB 
Hs dopmymmri (1) cueqyer, aro 


san (M*) = a, B,, (M"*), (2) 


yTe pH n=4k Kaacc $4, (M") tononoruyecku HHBapHaHTeu. 


/JaBHbI pe3yJbTaT HaCTOAMLel PaOOTEI COCTOHT B TOM, YTO KJIACC Sy, (M” ) 
JOTMYECKH HHBapHaHTeH uM pH n= 4k-+ 1. B yacruocru, mpuBeeHubl 


2 5 
PXATHHCKHH KJlacc py(M°) naTuMepHoro MHoroobpasua M° TonosormueckH 
pHauTeH. Kwacc 9sTOT, OfHakO, y2Ke He MOxKeT OBIT BbIPAaxKeH uepes 


APHaHTbI KOJbila V-romosioruli MHoroo6pasua M?°. 
2. TokasaTewJbceTBO TONOMOrNYeCKOH UHBapHaHTHOCTH 


4k h 4k 
cca Sy,(M“""). Tycrs MY y Mi" rranxue KommakTHble opnen- 
emble MHOrOoOpa3ua, COBMayaloulNe Kak TOMOMOrHYeCKHe MHOrooOpasna. 
QOJDKHbI OKa3aTb, YTO 


Six (MP) = sy (MEE). 


Jia 3TOFO MOKaxKeM, 4TO, KaKOB Obl HH Obl 4&-MepHbIN Kslacc w4" yWeul0- 
yieHHbIx A-romosoruli ‘ MHOrOOOpa3HA Wie CKaJIApHble MpOH3BeeHHA 
(Me), ut) w (San (Mi"™), ui") copmagator. 

Tycrp V*" —_ opnentupoBanHoe moyMHorooOpa3He rviayKoro MHOrooOpa3Hs 
ion IpHHajiexkalee K Kwaccy u**. u** — ero ocnopHol A-Ksacc; i — Bu0- 
me V** gp M*** y i*, i, —coorsercrsyiomjue ToMomopu3mel rpynn V- u 
OMOJIOrHH, Tak 4TO i,v4* = u**. Kak JslerkO MpOBepHTb, 


2 [pay (MO = pa VO) (i = ie os 2)- 
TOBaTeJIBHO, 
i* [San (MET)] = San (V") 


Ne an) = Gs (ME), 05 ) (San(Vi 00D), (3) 


(Sut Cy i) = a,9 (Vs) 


(2)). Tlogqo6upim xe oOpaso0M, eCJIM vi" — opuenTrupopaHHoe BOAMUCTO) 
agve ruaKoro muoroo6pasua Mi"*", npunagmexamee K Kslaccy u, TO 
mie tty oy*) =o,o(Vi"), uw  joKasaTembcTBy ofJiexuT — paBeHCTBO 
-) ke (Vi"): 

Beegem Bp M*"*? pumanopy MeTpHKY H MOCTPOHM [1paBHJIbHylO OKpecT- 
re moymHOroo6pasua V"*, cocraBuleHHyio 43 MomapHo HellepeceKaromllaxca, 
lesuueckux Hopmaseli. V** yenuT sty OKPeCTHOCTE Ha J[Be UaCTH, M MbI 
epem 4k BHYTPH OHO u3 Hux. Torya V“ u Vy OyayT orpaHHunBaTb 


alee B YkKa3aHHOl OKpeCTHOCTH OpMeHTHPOBaHHoe (6bITh MO2XKET He 
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rylaKkoe) MHOrooOpasve C KpaeM, BCJIeEACTBHe ero OJRKHO ObITb o 


=s(V") (0%. . ii 
3ameuanue.Kak u3BeCTHO, OMpesedeHHe XapakTepucTuyecKkHX V-Kd 
cop [lourparuua mepeHocuTca Ha HeopHenTupyemble mHorooOpasus. ITepe; 
K OpHeHTHpyeMbIM JBYCJIOMHbIM HakpbIBalOUlMM MOKasbilBaeT, TO Kvlacg 


San (M“**) ocraiorca Ip 3TOM TOMOMOrHYeCKH WHBapHaHTHbIMA. 1 
Kaacc py w Koapuo V-romomoruH# mMHorooopas3y 


Tlokaxem, uro up n>4xKaacc p,(M") He onpeyemserca KombyOM V-PoN \! 
woru MHoroo6pasun MM”. ) 

Tycrs Q*-— KommsekcHan MpOeKTHBHaA IIOCKOCTh C OJHOPOHbIMH KOOp 
yunatamu &, 7, Cu nycTb t— mpeoOpa3opanue, MepeBofalee TOUKy (&, 4, Ce 
B TouKy (€, 4, 6) C KOMMIMeKCHO CONpaxXe€HHBIMA KOOpAMHaTaMH. BosbMé 
npsimoe mpouspegenue Q* x [0,1] muoroo6pasua Q* Ha orpesox [0,1], cKneM 
Kpat Q*x0 u Q*x 1, oromgectBuB touKH gX0O u 7(q)x 1(qEQ)s 
O603HayHM MOuTyYeHHOe rlaqKOe KOMMaKTHOe OpHeHTHpyeMoe MHOrooOpasiE 
yepes V°. Bnepspie ono Obl0 paccmorpeHo By (4). Tpynmbi wes0uHcJieHHBh 


V-romouiorui pasmepuocteli 0, 1, 4,5 muorooOpasua V° cyTb cBoOo,HbIe DME 
awueckHe Yrpynnbl, AByMepHad Yrpynna TPuBMaJbHa, TpeXMepHanH UHMeE 
nopayok 2. Ta6muly yMHOMKeHHA OOpasyIOWHX Up, Uy, Ug, Uy, Uy YKasaHH 
rpyNll MOXKHO MpescTaBuTb B Bue: 


ty Uy = Wy th Sy, Uy = 1 Ss Se oe 


OCTaJIbHbIe MPOM3BeJeHHA PaBHbl HYJIO. 
Tlono»*xuM 


A (u,) = — uy; A (#4) =— us; A (uj) =u; (¢ = 0, 3, 5). 


ConocraBuIad 9TH (OpMyvJIbl C TaOJIMIeH YMHOXKeHHA OOpPasyIOUHX, Mbl BUM 
4TO OHM OMpesesAoT HeKOTOpHI aBTomopdbusm A Koupua H (V’) wesnocncmer 
HbIx V-romosoruli MHoroobpasua V°. IIpu stom Py (V*) = +34, A(P,(V’)) 

= —P,(V’")+P,(V’), tax uro P,(V*) ne ompeyenserca KombIOM H v7 
He onpegeasetca P,(V°) uw nomHeIM KomBYOM V-romosoruii, OXBaTbIBaIOLIy 


BCe MOJyJIbHbIe KombIa H (V’, m) (m = 2, 38,...), Tak KaK npeo6pasonaital 
HHAyUMpyeMble aBromMopdu3smMoM A B 93THX KOJIbIUaX, TaK)Ke CyTb aBTOMOP 


(busmpl. IlockombKy ueTbIPeXMepHbIe KPyYCHHA OTCYTCTBYIOT, TO »%Ke cripanell 
JIMBO HM JIA MpuBeyenHoro Kulacca Pp, (V’). 


YroObl nomyyuTb NOAOOHEIH 2%xe MpHMep pH n>5, ocTaTOUHO 3amMeHHT! 
mHoroo6pasve V° ero TIpaAMbIM MIpoHsBeeHHeM Ha TOp pasmepHocTu n —F 
4, Hexoroppbie cBpolictBa KmaccoB Sy,(M“""), ®opmyaa (2 
NOSBONMeT TepeHecTH PA TeOPeM, M3BECTHBIX JIA KsaCcoB syp(M"), wi 
Ksacchl Sq, (M*"*), Hanpumep, corsacho dopmyme (2), Kacc sq, (M*") Te 
JMTCA Ha &,. ConocraBlaa sToT cakT c copmyso# (3), mMbl BHAMM, 4TO E 


4k ; 

Knace Sy,(M""") yenmres na a, B uacrnocrn, pa(M°) yenutca na 3 — Ted 
pema, BbITeKalollaA Tak2Ke 43 pesysbTaToB By (5). 
Bor Oonee ruryOokas TeopemMa O IATMMepHbIX MHOroo6pasuAx. O6o3HauHt 


yepes w,(M") qBymMepubIit xapaxrepucruyeckuli V-Kacc [rues — Yurue: 
MuHoroo6pasua M". CorsacHo pesyibtTaTam Moeit pa6oTl (°), ecu W, (M’) =0 
TO pa(M*) genutca wa 48. V3 dhopmyant (3) HeTpyqHO BBIBeCTH, 4TO TO « 
clipaBejIMBO HM IA MATHMepHbIX MHorooOpasuii: ecmu we (M*) = 0, 
P,(M°) genutca wa 48. Jlelicraurenbuo, B o6osHayeHuax § 2 


Wo (V*) = l'We (M”) =—1() / 
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neWOBaTebHO, py(V*) yemuTca Ha 48 uv, cormacHo tbopmyste (3), p,(M’) 
KoKe JemtTca Hwa 48. 


sy eo @ 
Vipanosckuii rocyapcTBeHHbtii Hocrynuso 
mearOrHyecKHH WHCTHTYT 26 IX 1956 
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MATEMATHKA | 


r. P. WJIMOHCKHA 


IKCTPEMAJIDHbIE NPOBJIEMbI JIA JW®dPEPEHUMPYEMbIX 
®YHKUMOHAJIOB B TEOPHH OHOJIMCTHbIX ®YHKIMA 


(I1pedcmasrenotaxademuxkom B. H. Cmupnosoim 13 X 1956) 


§ 1. Ilycrs G—nekoTopan KOHeuHOCBA3HaH OOsaCTb, € — 3aMKHYTOe 


MHOXKECTBO, € CG. 


O6o3HauHM Yepes ING cemelicTBo (byHKUMH, peryJAPHbIX B OONacTH G 3a | 


HCKJIOUCHHEM, ObITb MOXKET, KOHEYHOFO 4HCIa MOsOCOB; yepes Ng— cemMeH- 


cTBO (byHKUHi, perysApHbIx B G; uepes Ke—HeKOTOpHIi Kacc (yHKUMH, | 
peryJApHbIx B G, 3a HCKJIOUCHHeM, ObITb MOXKET, KOHEYHOrO YHCJIa MOJIO- © 


COB B @. 


Ilyctb Ha Ke onpeyeseH HeKOTOpbIi BelleCcTBeHHbIM cbyHkuHOHal © [Ff]. 


Ecau cylyectByeT Taka (pyHKuHa fy€ Ke, ato D[f]<@[f)] (mMaxcumym) 


umn O[f] > O[f,] (maHumMyM) quia Bcex f€K., To dyHkuuio fy Oyyem Ha- 
3bIBaTh QKCTPeMAJbHOH hyHKuHNeH 1-poga Ana cyHKuUHOHama © 


@[f] wa Ke. 


Ilycrb na K, onpegenenst dbyHKunouamp OD, [f],...,O,[f] (2 > 1) (Kom- | 
II€KCHbI€ HJM BeWIeCTBeHHbIec). PaccMoTpHM B M-Me€pHOM BeKTOPHOM IIpo- — 


cTpanctBe C, (BeWIeECTBeEHHOM HJIM KOMMJIEKCHOM) BeKTop © [f], KOMIIOHEH- | 
Tamu KoTOporo sBuasiotcA ®,[f],...,0,[f]. Bygem sa3piatp ® [jf] dbyHK- | 


WHoHasioM *. W@yxHKynoHan D[f] onpeyeneH, Takum oOOpasom, Ha K.e, MHO- 
XKECTBO 3uIEMeHTOB Cz, KOTOPOe IlpHHuMaeT ® [f] Ha Bcem Kslacce Key Ha30- 


BeM OO 2acTbwW HU3MeCHEHHA ® [f] Ha Ke W OOo3sHauHM Yepes {D IT] 3K, 
umu {(®'[f],..-, On[f])}x,. Bpenem B Cz pce oObIuHbIe OnpeseeHia TeopHu 


MHOxeCTB. Ec cymectByeT Takaa :byHkuus fy€K., uro® [f,]  saBanercs 
rpaHHUHbIM BeKTOpOM OOJlacTH u3smMeHeHUuA {® [7]}x,, TO cbyHKUNIO fy SOyzeM 


Ha3bIBaTb TPaHHUHOH (yHKUMeH WIM Z9KCTPeEMaJbHOL pPyHkKuunel 
2-ro poja. 

§ 2. Paccmotpum dyHKWHOHAJIbI, OlpeseseHHbIe Ha ING, MpHHumarouyue 
KOHeYHbIe 3HayeHHA Ha Ke, HU cado Auppepenuupyemple Ha K,, T. e. AIA 
mo6ou napbl dyHkuuh f u A (fC Ke,hEMe) cyulecrByer KoneuHbIi Us 


OecKOHeUHbIN Tpefesm (A BellecTBeHHO) i“ ~ {® [f + 4h] — O[f]}; stvor npe- 


Hen, sapucaujui oT f u A, Ha3sbiBaeTca SR) OS, 8 ee NpoOu3Bog- 


HOH. 
Bpeyem cuylefyroulue onpefenenun: 


1. BemectseuHpii dynKunonan @[f] HaspiBaetca Py HkKUHOHAAOM 


Tuna Ax,, eCMM ero (byYHKUMOHabHaA MpOwsBOAHaA paBna Re D{° [h], rye 


(®) 
Dy [h] — komnviekcupii (byHKUMOHa, AuCTPHOYTHBHBI OTHOCHTembHO h & Me 
u “Hedanearennes qa AENG TOKO KOHEYHBIE 3HayeHHS. 


* B o6pmHoH TepMHHOsOrHH, BOOOUIe roBopa, ® [f] — onepatop. 
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. BemecrBenupt cbyHKuHNOHaN Tuna Ax, HasbiBaeTca by HK LHOHAaOM 


l (D) “ 
a Ax,, ecun D; ’[h] — nenpeppiBuniit ornocutenpHo hENG * wu cyux- 


1? (z) = Lae [4] , CEG, ects pannonambnan byuKuua, HMeromas T10- 
a TOJbKO B G nopayqka </ u xora 6p OHH Tovioc mopsayKa J. 

}—4. Komnuekcunlit dyHkuMoHas HaspiBaetca PYHKUWHOHATOM THA 
COOTB. THIIa Bx,)s ecJIH ero (PyHKIMOHabHad npousBoyuasn paBua 
[A], oOnajatomemy Temi xe CBOHCTBaMH, 4TO HvB | (cooTB. B 2). 

} 3. IIpusegem BakHblli npumep dyHKuNMOHanOB THIAa Bx, Uyers ®,[/]= 


Vote) ste : 

3 Oh, Per eee eG 6. ee | te Tord (bynKunonan O [f} = 
=1 

(®, [7], ...,@,[f]) ecrb dynKunonan tuna Bas ecu F (W,,..., Wn) — 
iA (PyHKUHA, ONpeyeneHHad pH BCeX 3HAYeHHAX CBONX N KOMIMVI@KCHBIX 


MCHHBIX, peryJsApHat B OTKPbITOH OOacTH, cofepxamel {O [fl}x,. 4H 


Mai B STO OOaCTH HeEHCUesAaIOMHNl rpaquenr. 
IpuH 3Tom 


mn PR 
Dy” (hl= >} a f1 MakP A(z, ,), 
R=1 


yv=1 


, ta 
» Xp if] = CO, if AWasiaere ; Wn) |(tss.01 p) = (Pil f]oen , (fl) Ri | aay He 


| 
jy 4. BapwauvonHbim metoyom (!) MoryT ObITb UcCuIeqOBaHbI cBolicTBa 
peMaJIbHbIX PyHKUMH Kak I|-ro, Tak u 2-ro poqa AA cbyHKuMOHAaTOB, 
2eveHHbIX B § 2, Ha pa3HbIX KJIaccaxX OJHOJIMCTHbIX PyHKWuE. 
BOSbMeM, HallpuMep, B KayecTBe G equnHuyHBEI Kpyr|z|<1, a B Ka- 
pe K,—xksacc S, pyHKuni f(z) = 2+ coz?+..., perysapHpix nu OHO- 
Mx sp |z)|<l. 
Teopema 1. Ecau f —axcmpemanronan dynKkyua |-e0 poda Ona GbyxK- 
Hana D[f] muna As na S, mo f ydosrzemeopaem ypaéeHentto 


2f’ (z)\2_ p(@) f oe at 
eek | eee ier 


= f0|Fo +90 4] +40 Fore HZ). 
[Tpasasx 4uacmb (1) eewecmeenna na |z\| =1u <0 (6 cayaae maxcumyma) 


> 0 (6 cayuae mMUnUMYMQ). 


Teopema 2. Ecau npu ycaoeusx meopemot | dyxxyuonaa ® [Ff] — muna 
(i>2 Oanh caywan, Koeda (Zz) = pe [| umeem noatoc nopsdKa | 


bKO npu z= 0), mo f omo6pascaem | z | <(1 Ha ecto naocKocmb Cc pas- 


MUL NO KOHELYHOMY YUCAY AHAAUMUMECKUX KPUBbIX, ABAMIOLUUXCA NpUu HAd- 
auem eboloope sewecmeenHoeo napamempa * UNMeepAAoHdIMU KPUeblMU 
pepeHyuanoNo2o YpaeHenUsA 
2 2 
‘2 = DI | f (6) lever (2) 


dt} w SF |F(t)— ow 


IK narwc 6 npagolt uacmu (2) coomeemcmeyem cayrato MQKCUMYMQ). 


* OnpeyesieHHe HenpepbiBHOCTH PYHKIHOHasa Ha NG O6bluHoe; MOA CXOJMMOCTHIO avle- 
op h, GXNg, n= 1, 2,..., MOHMMaeTCA paBHOMepHaH CXOMHMOCTb fy, Ay, ... BHYTPH 


crn G. 
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§ 5. Uspecrno (cm, Hampumep, (1)), yo Kao tbynKuuH f(z) eS, omg 
paxkatomelt |.z | <( 1 Ha BCIO IVJIOCKOCTh C KOHEYHbIM UHCJIOM aHaJIMTh 
CKHX Pa3pe30B, MQ2KHO NOCTABHTb B COOTBETCTBHE TaKy!0 KOMIJICKCHY!O by 
uuio K (t), | K(¢t) | =1, nenpeppruyt1o Aig speex t, O<t<c oo, 3a HCKm 


yeHHeM KOHeYHOrO 4YNCa TOUeK t = 1fy,.. tm, aro: f(zZy= Ae e*f (z, t), 
ie t 
/(z, t)— pemenve Auppepenuvasbnoro ypaBHeHUA 5 a => fa eae men c 


YaJIbHBIM yCJIOBHeM f|,_)= Z- 
Teopema 3. I7pu ycaoeuax meopemot 2 aKkcmpemanoxnan YynKyt 
w= f(z) yoOosremeopsem npu awbom t,O<t< oc, ypaeHeHuto | 


cae Cae ay? ole 


CP (a ; i(G, t) —f (2, 4) 


KO 

4 Dae t 
+2 DP 10+ penhO ———— Se t| 
F(z; ¢) 


[Tpu ecex t npaeaa uacmeo (3) eewecmeenna u <0 (uau, coome., 
npu makux z, umo | f(z,t)| =1. 
Kpome moezo, 6biNOAKAIOMCA COOMHOWEHUA: 


(®) [ ¢ 7 f (G, 2) $A GT Go) eae 
ae ie red! OmR@rea | => 

) oe! xf (G, ay he (maxcumym), 
P c 5 1-—xF(%4)1 |(>0 (muxumyn), 


Re DS” i ei 


ede 0K t< 00, xX — mm60e us Wie |x| <l. @ynkyuan K (t) = e® umeen 
npouseodntie ecex nopx0Koe npu t,O<t<(oo, t#t,...,tm. Mpu smomm 


«@) [7 (S, 2) 2K ()e f(Ght) 
is eee ve iF Gol Oa opengl 
di ~ iG. KORGAULK OGD): 

RDP re ROT KOE OS | 


Ke 6. AvaJOrMuHble pesy/bTATbI MOyYAIOTCA HW [IA IKCTPeMaJIbHbIX CbyHisl 
wi 2-ro poya. Al 


JlenMHrpaycKHh rocyjapcTBeHHbili yHHBepcHTer Tlocrynnwo 
um. A. DK aHoBa 11 X 1956 


UWUTHPOBAHHAS JIMATEPATYPA 


1 os - 
lr. M. lony3 nu, Peomerpuueckan reopua dyaKuHi KoMnmeKcHoro nepemeHuoro, 1958 


Hokaaye Akanemuu nayr CCCP 
1957. Tom 113, Ne 


MATEMATHKA 


tO. WH. AHOB 
O MATPHYUHbIX CXEMAX 
(ITpedcmasaexo akademuxom M. B. Kendviuem 6 X 1956) 


PaccMaTpHBaloTCA KOHEYHbIC MHOKECTBA OObEKTOB A,,....Apn, KOTOpBIEe 


bl OyJeM Ha3bIBaTb ONepaTopaMH, M ABYSHaUHbIX (JOrHYeCKUX) TepeMeHHBIX 
1)--+»)Pr, TIPHHAMarollux 3HaueHHaA O u 1. 

—O6o3HauvMm yepes Ay,..., Ay, BceBOsMOXHHIe HaGopbl sHaveHUii MepemeH- 
BIX Pi,.--,Prx- Byem ropopuTb, uTo 3aqaH MOpaAOK BbIMOHeHHA OMepa- 
9pow Aj,...,An B 3aBHCHMOCTH OT 3Hau¥eHHH sorMyecKHxX TepeMeHHbIX 
1---» Pk, CCIM 3afaHbl n-+ 1 cdynKunh Buga N;(s) = j, rye i=O0, 1,..., 7; 


R : 6 
—1,2,...,.2;1<j<n+l1. Tem camum gaa kayo nocneqora- 
SJIbHOCTH HaOopoB 


Ne aks e. Mee As at oo (1) 
MpeyeyieHa NOCeAOBaTeJIbHOCTb OllepaTOpoR (KOHeYHaA HIM OecKoHeuHas): 

Ai, Ain, oe Ain: Aa a re (2) 
me ti, = N;, (Siqa) (1 = 0, 1, 2, ...5-4 = 0); mpu stom, ecm uA HeKOTO- 
oro f i; =Nj,_, (S81) = 2+ 1, TO MocueqoBaTembHOCcTh (2) OOpbIBaeTCH Ha 
{/—|)-m usene. 


Besakul nopsfoK BbIMOHeHUA OMepaTopoB Ay,..., An B 3aBHCHMOCTH OT 
HaveHHi MepeMeHHbIX Py,..., Pp MOMXKHO 3aNHCaTb B BHe MaTpHILbl 
| | Ay As ay Mies A, 
Ag} 1 %2- - - on 2 
Ay Aq @ig~- « © tin ( ) 
ae by % no tan 
Me Oj; = 1; (71,-.., Pr) (i = 0, 1,.:.,n; f= 1,...,n)— ompeseneHHbie J10- 
wueckHe (pyHKUHH TepeMeHHbIX P,,---, Pr, Upwyem oq Ay ycuOoBHMcaA TO- 


(HMaTb IycTOH onepaTop, CHMBOJIM3UpyIOWlM HayasioO Mpollecca. Matp Hub! 
Hjla (3), a TakxKe NOyYeHHbIe H3 HHX BbIYePKHBaHHeM HJM TlepecTa HOBKOU 


IEKOTOPHIX CTPOK MM CTOMONOB, OyeM COKpallleHHO OOO3HayaTb Yepes 
| 


Ni | Qi; 
1 
Hactosmaa pa6oTa NocBAMeHa H3yYeCHHIO MaTpHI, 3afaloulnx MOp+AAOK 
INOJIHEHHA OlepaTOpoB, H MpHMeHeHHIO HX B TeOpHu CHEM pOrp aMiM (on pep 
Onpegeaenne |. Paccmotpum npousBoubHy1o MaTpully (te = 


=A;\«;;, 3HayenueMm MaTpHubl Y [1A MOCMe{OBaTeJbHOCTH Ha6opos (1) 


TéC- 
[a30OBEM CTpouKy OnepaTOpos, NomyyeHHy!0 B pesyJbTaTe ee samen: 
a. 1-i mar: npocmaTpuBaeM 3HadeHHA SJIeEMCHTOB %;(j = I, -.. , 7) O-H cTp 


i : M pa3JIHuaTb 

* To ecTb CTPOKH, B KOTOPOH CTOHT OMepaTOp Ay. Boooute, SS ae ee p at 
fATPHUbI, OTMHUAIOMIMeCA TObKO NOPsAAKOM pacnoJloxKeHuA CTPOK ol ted aero 
cera cTpoKam M CTOJOWAM MbI OYeM MpanucbIBaTh HOMepa CTOALMX Bo HE paTopos, 


[(¢3aBHCHMO OT HX pacnosio*wKeHH A B MaTpHIe. s 


upH HaOope Ags, HM BBINMCbIBAeM OHH M3 TeX ONepaTOpOB, HallpHMep Ai,, AIA 
KOTOPOFO aj, (As: = 1. Ilycrb mpogemanbl m warosB, IpHdeM Ha m-M Ware 
Obi BbINMCaH OnepaTep A;,,. Torga Ha (m-+ 1)-m ware NpocmMaTpHBaeM 3Ha- 
YeHHA 9JICMCHTOB im-li CTpokH mpH HaOope A,,,, HM BbIIIMCbIBaeM . OllepaTop | 
Ain 41? ANA KOTOPOTO Ci nim yy (Asm41) =1. Ipomecc o6ppipaetca, eCsIM BCE auIe- | 
MeHTbI IIpOCMaTpuBaeMOlt CTPOKM TPH JaHHOM HaGope uMeloT sHayeHHe 0 usH | 


eCJIH CTPOKH C HY2KHBIM HOMePOM B MaTpHIle HeT. 
Onpegesenue 2. TocnegopatembHocTh HaOopos (1) HasoBeM JOT yc- 


THUMOM QA MaTpHUbI Y(p,,..., Pr) MPH pacipeseseHHu CBUTOB 

Ai— Bi C {Par - ++) Pa} (4)q 
eCIH Jit STOH MOCNeqOBaTeJbHOCTH HaliyeTcHd Takoe 3HayeHue Aj,,..., Ai, | 
Aimy ++: (2) MaTpuust Y, yTo Aun suodoro m= 1,2,... Hadop Ag, | 


oTumuaetca oT HaGopa A, 3HayeHHAMH TepeMeHHBIX TOmbKO 3 %B;,,. [1pm 
9TOM, eCIM 3HayeHHe (2) KoHeyHO H A;,— ero NOCNeqHHH OMepaTop, TO Ha- 
Soppt A,,,,, Ac, .3)++- MPOH3BOJIbHEI. 

Onpegeneuue 3. Matpuuy W(p,,..., Pr) MPH pacipeseweHuu C]BH- 
ros (4) Ha30BeM MATPHUHOH cxemOH (M. C.), eCIH uA KaKOU JO- 
IYCTHMOH MOCJeOBaTeJIbHOCTH OHA HMeeT TOJIbKO OHO 3Ha¥eHHe (ObITb MO- 
*KeT MycToe). 

DpdekTuBHOe oMnpefesieHHe M. C. MOXKHO NOJIYYHTb C TOMOMMbIO CwJe,yro- 


mero anmapata. PaccmoTpuM Ja MaTpHubl %(p,,..., Pr, Ay,--.-, An) = 
| 


=Aj;|«;; pm pacmpeyenenuu cyBurop (4) culeqyiollylIo cucTeMy dyHKUMH 
aJireOpbl JIOPHKH: 


a= %;, Bre maxa; (i=1,2,..., a), 
Bi 
n 
aytt=a¥\/ Vo Bla; Brtt=maxajt* (v=0, 1,2,...) 
jaa iti PB; 


scHo, TO ¢C BospacraHuem vy (pyHKWMH a’ w BY He yObIBaIOT, T. €. | 


v VP L: & : | 
Xi >a , Bi —> i » MOSTOMY HaHAeCTCH Takoe wu, ATO JWIA BCAKOIO 1 =@ 


E | __ gpti | 

=1,2,...,n OyneT af Sal, Br= BP. SyuKuun af, Bf qua Takoro pes 
* ** 

OOO3Ha4YHM, COOTBETCTBEHHO, wepe3 A (yy A (4): Kpome Toro, JIA BCAKOM | 
3 ee Z 

MaTpUbI lo onpejeweHMio noaraem Ag) == Ayy)==1. Ovepugno, Tak onpe-— 


* * w 
qenenuble dbyHKuuH A; (QI), A (1) YAOBJIETBOPAIOT IKBUBAJICHTHOCTH ql| 


* 
1 


Ayn= Vi Asana. (5) | 
j=0; j#i | 
Teopema 1. Lan mozo umobe mampuya Y(p,..., Pr» Ai,-.., An)/= 


| 
ey |; pu OAHHOM pacnpedeneHuu cOBue0e OolAa M. C., HeOobxoOUMO U 
Oocmamouno, mobo Oaa ecaxux i=0,1,...,n; j,l=1,2,...,n; j-~@ 
BINONHANOCH YCACBUE 


Ai) > («ij > an). 


* PaciipefeJIcHHeM CABHTOB Ha3bIBaeTCA B3aHMHO-OHOSHAUHOe COOTBETCTBHE, YyCTaHOB- 
JleHHOe MeKY MHOXKeECTBOM OMepaTopop Ay,...,A, HH cCHcCTeMOoH MHO2xKeCTB CG 
Ll 


(emt Hema eee 
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Onpegeneuue 4. M.c. %, B nasosem PaBHOCHAbHBIMH pH 
AHHOM paclipejeyieHHH CABHTOB, ecCIH JIA moO NocTeyoBaTeNbHOCTH Ha- 
pos, RonycTumoi ja Y unm YB, ux sHavenna copnayatr. 

Teopema 2. J[na mozo umo6oi om. c. MPa ee, Aa 


aa | 
75. SO (Dasarrag Phy Arie. oA) =A [Biz * Oblau paeHocuaenor npu 
}QHHOM pacnpedeaeHuU COsu20e, NHeOOXOOUMO u Aocmamo4HoO, UMOGOL OAR BCA- 
fozeo i=0,1,..., ebiINOAHAAUCo YCAOBUA 


1) Aray= Ar (a); 2) Ay (ayy > (017 = Bia) (j = ile a Ae n). 


Ilycrb 9 H ®—(yHKUHH asre6ppl JoruKu. OdosnaquM yepes IIa) BCA- 
yio dbyHkunio a’, yOBJIeTBOpAIONyIo ycwoBHIo: ©-> (a ==a). Ha3sopem 
| 


iyi ae 
jl,-mpeoOpasopanveM MaTpubl A;j|a; 3aMeHy MpoH3sBombHOrO 3zlemeHTa aj 


€ 1-H CTpoKH dyHkuwel a; = I, («i;). U3 (5) u Teopempr 2 merKo BbITeKaeT 
eopema 3. 


1 = 
_Teopema 3. IWqy4s+-npeo6pasoeanua nepesodsam m. Cc. 6 paéeHocuavnyto 
U, U OOPAMHO, BCAKAA M. C., PASHOCUALHAA OAHHoOli, moocem Ovlme noay- 
ena u3 Hee I'4s*-npeoOpasosanusmu (He cuumasn OobaeAeHUA UAL 6ol4e PKUCQA- 


usa CMpoK uU cmonbYyoe, éece INeMeNMbI KOMOPoLX CYMb mooKOeCMBeHHOIe 
YAU). 

ee ie 
Onpegeneune 5. C.n. 4 uM. c. Ajla;; Has0oBeM paBHOCHdJb- 


IbIMH Mp JaHHOM pacipeseseHHH CABHTOB, CCH HX 3HaYeHHA COBMaawrT 

P b et ee 

(JIA OOOH MOCJeMOBaTeIbHOCTH HadopoB, onycTuMoH Aan YW usu A; | aij. 
| 


Onpegenenue 6. Matpuny Ai|oai; Ha30oBeM TONHOH, ecau gaa 
Or Ot =.02 1s 23 5 Tt 


J{A TOTO YTOOB] HMeETb BOSMOXKHOCTH KaKJOH C. M. MOCTABHTb B COOTBET- 
‘TBHe HEKOTOPY!O M. C., OyeM PpaccMaTpHBaTb Ha IIpaBaxX OepaTopa CHMBOJ 
tycToro mepvoya ( ) (1), a Takxke CHMBOJI KOHIa Mporecca—Touky. ITO 
Jae€T HAM BO3MOXHOCTh PaCCMaTPHBaTb TOKO NoOHbIe M. Cc. J,eHCTBUTeJbHO, 
JJId BCAKOH M. c. (3) MaTpHua 


ise ee rae 
Ag iuconitie 3°), OG nas 
A, CT = an ire n+1 


Me po 
Me %nt,== & ay (i =0,1,..., 1), MOHa WH paBHOCHJIbHa M. C. (3). 
j=l 


HertpyAHO MocTpoHTb aJIrOopHTM, KOTOpbIIi 110 BCAKOH Cc. I. jaer paBHo- 
HJIbHy!O eli M. C., a TaK2xKE AJIFOPHTM, JaloulHii M0 M. C. PaBHOCHJIbHy!0 ell 
. tt. Takum O6pa30M BOMpOCbI PaBHOCHJIbHOCTH C. Tl. CBOMATCA K TAKOBbIM 
ia M. c. [lomp3yacb 9THM, HeETPyAHO JaTb MOJIOXKUTEMbHOe pelieHHe _Hpoo- 
[EMbI PABHOCHJIBHOCTH C. Tl. HpH HaJIMYMU OlpeesAIONIMX COOTHOMICHHH BUJa 
4, = A;. BooOme, ecm HMeeTCA CHCTeMa) ONpeesIAIONIUX COOTHOIMEHHH 


pe fpreees At Ati c=cly 255. 3,11); (6) 


* He yMeHbllad OOWHOCTH, Mbl MOMKEM CYHTATb, YTO paccMaTpHBaeMblc M. C. HMECIOT 
J\MHAKOBLIe MHOXKecTBa OMepaTOpoB, HOO eCJIH K MaTpHe 2OOaBHTb CTPOKH WH CTOJONBI, 
Ce 9JIEMCHTbI KOTOPBIX CYTb TOK eCTBCHHbIe HYJIM, TO ee SHAYCHHA He USMCHATCA. 
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TO B NOHATHH PaBHOCHJIbHOCTH M. C. (Cc. Tl.) CJleqyeT BMeCTO COBMaeHHA 3Ha: 
yeHHi TpeOOBaTh UX SKBUBaJICHTHOCTH B aCCOWMaTHBHOM MCYHMCJICHHH, TOPOR- 
jaeMom cuctemoli (6) (?) *. J[i HeKOTOpbIX CHCTeM OMIpefeAION|MxX COOTHO-| 
WeHHIi IIpoOJIeMa <paBNOCHJIbHOCTH M. C. (H, CJleOBaTeNbHO, C. Tl.) HMeeTy 
OTpHUaTeIbHOe pelllenne. Tak Hallpumep, eclH CHCTeMa OlpeeJIMIOWAX | 
COOTHOIWIeEHHH TakOBa, UTO B MOpO*KaeMOM eFO aCCONMaTHBHOM HCUHMCJICHHM 
HepaspellHma mpo6ulema 9KBUBaJIeHTHOCTH TMyCcTomMy csoBy (*), TO mpodsiemay 
PaBHOCHJIbHOCTH M. C. (Cc. Hl.) MPH 9THX OMpeemAIOMIHX COOTHOMICHMAX MMeeT |) 
OTPHaTebHOe pelleHve. 


PaccMoTpuM calyyal OHOro onlpeenmomere COOTHOMeHHA Bua Ap, = Ap. 
poet duarst a por. 


Ilyctb umerotca M. c. 9(Ay,.-., An) = Asa 5 = = Ay Bay | Bij, M al 

HMe cypuros (4), rye Be, = ¥a,- acters Lit, B By == V (Aria (8)B;,,)» 
Lt ha,Ra 

rye i,j H€3aBHCHMO MIpHHuMaIoT 3HayeHHA f,, ky. yctTb onpesesenbl a. 7 

Tora nowaraem 


L7,B) = LB) VV Umax x23) %sBerl, 
s,t=Ri,ke2 ky 


rye AM3bIOHKIMA GOepeTca mo Bcem s,t, Hes3aBHCHMO IIpHHHMaIOWHM 3HadeHus | 
ki, k,. OueBuHO, HalieTcA Takoe pw, TO LOB) = Ley (,B) qian Bcex i, j= 
= k,, ky. OO0o3HadHuM Li (%,B) WIA TaKOrO w Yepes ij. 

Teopema 4. JIaa moeo umo6o. m. c. U= arras Bex A, ey ry 6orau | 
PasHOCUAHOL NpuU yCaceuu Ap, = Ap, (npu OanHom pacnpedereniuu cdeue0e | 


(A), ecde. B= 8,,), HeOOXOOUMO U docmamouno BbINONHEHUE CACOYHOWUX YCAO- 
Bull: 


1) [A jy (jn, V Hing) = A By Pin, V Bins) ta (Ajo #17 = 45.8) 8,,) 
2001 == ky, Ro; 
2) OANA Ly 9 =i, eo max X ij —> (“in, \V ik, == Bye, V Bing) & (Xin = B jn): 


Pr, At hyhe 
Matemaruyeckuit uncrutyt um. B. A. Creksosa Ilocrynuano 
Axkayemuu Hayk CCCP 2 X 1956 


UMTHPOBAHHAA JIMTEPATYPA 


170. HW. Anos, JAH, 113, Ne 1 (1957). 2 A. HW. Kuro B, Snexrpounpie wnpposne © 
Cuehes IGE, | SING AN Map KOB, Tp. Matem. uxct. um. B. A. Crexnopa AH CCCP, © 


* OTH NOHATHA, OMHAKO, TpeOyloT HeKOTOPOrO paclMpeHuA, TAK KaK MPHXOMUTCA pac= 
CMATPHBaTb TaKKE CJIOBa 6€CKOHEYHOW JIMHI. 


4 
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Hokaaye Akayqemun nayx CCCP 
1957. Tom 113, Ni 2 


MEX AHHKA 


B. B. BEJIEW. KWH 


HTEFPHPYEMOCTH YPABHEHHH JBY)KEHUS TBEPAOFO TEJIA 
JIO 3AKPENJIEHHOH TOUKH NO JEMCTBHEM IKEHTPAJIbHOrO 
HbIOTOHOBCKOPrO TOJIS CHI 


(ITpedcmasazeno akademuxom M. B. Keadoiuiem 10 X 1956) 


» 1. B nacrosuleli pa6ore paccmatpuBaerca yKa3aHHad B 3arJlaBH 3ajjaya 
9eQMOJIOHEHHU, YTO HENOPBYXHAA TOUKA Tesla HaXOJUTCA Ha jocTaTOUHO 
WOM lO CpaBHeHHIo C pa3MepaMH Tesla paccrosHuH R OT WeHTpa upuTs- 
a. Torgqa KOMMOHEHTHI HbIOTOHOBCKOM CHJIbI TIpHTsDKeHHA TO HeNo|BuX- 
OCAM KOOPJ{HHaT, CBH3aHHbIM C 3aKPelIJIGHHOM TOKO! Tea, MOxHO 
(CaTb C TOUHOCTHIO JO MaJIBIX BTOpOrO NopsyKa B Bue: 


F,=—$-dmx, Fy =—-% dm y, F,=—gdm+ 2-5 dmz. (1) 


‘bh g — yCKopeHue CHJIbI-TATOTeEHHH Ha paccTosHHH R oT MpuTarupai- 
9 WeHTpa; dm—macca MpwTArMBaeMoli yaCTHUbI Tela; x, y,Z—ee KOOp- 
Th B HEMOBH2KHbIX OCHX, KOTOPble MOCTPOCHbI Tak, YTO Hayao KOOp- 
AT COBMajlaeT C 3aKpelMIeHHOH TOUKOH, a OCb 2 HallpaBseHa OT MpuTsAru- 
mero WeHTpa MO MpxAMOl, COeqHHAIOWeH MpHTATHBaIoWluH UWeHTp & 
JenJICHHy!IO TOUKY Tea. Cub (1) UpHnox*KeHbI K KaxKOH TOUKe Tesa. 
BeJeM NOABH2KHYIO CHCTeMy KOOpyHHaT x’, y’, 2’, HayasIO KOTOpOH CoB- 
aeT C HayaJIOM HeMOABHYKHOH CHCTeMbI KOOPJIHHAaT, a OCH HallpaBJIeHbI 10 
3HBIM OCAM HHepmuH Tea. Ilycrb p, g, 7 —MpoekuH yrsoBol CKOpocTH 
1 Ha NOJBM2KHbIe OCH; Y, {', 7’ — HallpaBJAlOlulMe KOCHHYCbI TMO(BHKHbIX 
, , 


y 


1 C OCbIO 2; Xo, Yo, 29 — KOOPAMHATHI WeHTpa Macc Tea B MOJBHXKHbIX 
Torja ypapHeHnal [BH2KeHHA TBEPJOrO TeJIa HOA MeHCTBHeM CHI (1) HMerIOT BUI: 


A oe at Cn B) Gig Mg (yor’ — 201’) +3 a (C— B)y'y’3 
B24 (A—C)rp=— Meey—uy')+3-$(A-Orts gy 


C “4 (BA) pq =—Mg (x01 — yor) +3-R (B— A) 11's 


dy Mu. dy’ +s UD oe : ay n 
Eo Toes Sor Fala 1 ae aa real 


py’. 


cb A, B, C—ruaBHble MOMeHTbI MHEpUHH Tela B 3aKpellJIeHHOH TOUKe, 
—macca Tella. , 
Ypapuenus (2) OOoOulaioT ypaBHeHHA KMaccHYeCCKOH 3afauH O ABYKeHHK 
NO HeNOJBHXKHOH TOUKH THxKeOrO TBepforo Tela. K ypaBHeHusm (2) 
IMeHHMa TeOpis mocwJeqHero MHOxUTeIA AKOOH, BCMeACTBHe Hero sajlaya 
erpalluH STHX ypaBHeHH CBOAUTCA K KBajpaTypaM, CCJIM USBECTHBI VeTBIPC 
BbIX H€3aBHCHMBIX asIreOpaMuecKHX MHTerpasia, He COAepKallluX BPCMeHH. 
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1. B oOuyem cayyae cucTema ypaBHeHuit (2) AomyckaeT Tp MepBbIx 
BHCHMBIX MHTerpavia: : 
HHTerpadl 9HEprHn 


\ , ew ey 
Ap? + Bq? + Cr? + 2Mg (xo + Yor + 201 ) + 

+3 a (Ay? + By’? + Cr”?) = const; 
MHTerpasI MOMeHTA KOJIMYUeCTBa JBHKCHHA 

Apy + Bay’ + Cry".= const; 
COOTHOINeHHe Mey HallpaBJIAIOULMMH KOCMHyCcaMu 
Yh OT 
2. Ec Teno o6sayaeT MOuHOM KMHeETHYeCKOH CHMMeTpHeH, T. e. 
A =) BG, 

TO cHcTeMa ypaBHeHui (2) AonyckaeT YeTBepTbIM HHTerpas 


XP EK Yod + Zor = const. 


SrTor cyyali MOMKHO paccMaTpuBaTb KaK BbIPOKeHwe Cwefylowlero 60 
oOulero cuyyasn. 

3. Ilycrb Teno oG6naqaeT KHHeTHYeCKOH CHMMeTpHeH OKOJIO KaKOH-JIMi 
riaBHOH OCH HHepmlMv, a WeHTp Macc JlexKUT Ha 3TOH OcH. Hampumep, 


A= B, m=Yo=0. 
Torga ypaBHeHua (2) omycKaloT ueTBepTHIM MHTerpas 
r = const 


(aHasior cayuaa JlarpaHxka B 3ajaue O ABHXKeHHH Tx KeNOrO TBepsoro Teva 
4. Ecau Teo 3aKpenJieHO B IeHTpe Macc, T. e. 


z , , 
Xo = Yo = % = 0, 


TO ypaBHeHHua (2) omycKatoT yeTBepTblii HHTerpasl — HHTerpas KMHETHYeCKOL 
MOMeHTAa: | 


Ap? + Bg? + C?r? — 3 ao (BCy? + ACy” + ABy”?) = const 


aHalor cilyyan Olinepa B 3ayqave O BHXKeHHM TaAxKeNOrO TBepyoro Tesla). 

§ 2. Hanwune B ypaBHeHuaxX JBHXCHHA MH B MepBHIX HHTerpawax ueHd 
c MHoxuTeIeM 3g/R KaveCTBeEHHO MeHAe€T B HEKOTOPBIX CuIyyadX KapTHe 
ABYXKeHHA WO CpaBHeHHIO C JIBHXKCHHeEM TIPH TeX Ke YCOBHAX TA 2KeJOE 
Teva. 


PaccMOTpHM uacTHoe pellenve ypaBHeHHit (2), BosMOmHOe MpH ¥) = 0: 


pare ye 0; 7’ ad); =y(t); g=q(?). : 


TO pellleHHe OMHCbIBaeT TIOCKOe ABHXKeHHE Tena (OOOGIeEHHe 3aqauH Oo (bust 
YeCKOM MaATHHKe). ' 


Cuctema (2) MpwBoquTca K OMHOMY ypaBHeHMIO BTOporo NopsAAKa | 


BY + Mgasin (9 + 8) + 3-2. (A—C)sin9- cos = 0. 


ea ee , , 
; 79, 7 LS - Xx, rd 
3necb 9 = arecos 7”; a=V x2 + Yo; 6=arcsin Hee = arc Cos ee i) : 
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S 
i= S| — +> (4) 
2M oft A==C s 
60 I+ BE cos d+ 3) +5 & A Coosog 
ee ogo 3 A=GC 4 
l= Be COS (8 + 8) yon aa BH COS 299; By = F (ty); Wy = H (ty). 


allleHMe HHTerpaia (4) RaeT pewlenue 3aqaun. 


Ilycrb Teo 3aKpenlsieHo B WeHTpe Macc, T. e. -a—0. Tora MuTerpaJ 
CBOMMTCA K 9JJMNTHYeECKOMY HHTerpavy 


U 
dy 


ees : 2 
V 3— 456 aS ie 


w2 
A>Cru= sind; R= ree esi ey 

‘ oi law i 

Orcioqa cueqyer, YTO MPH OTCyTCTBHN HayabHOli yraoBoli cKOpocTu TeNO, 
pellvieHHoe B WeHTpe Macc B WeHTpasbHOM Tone cua, He OyeT HaXO_NTECH 
€3pa3JIMYHOM PaBHOBeCHH, KaK 9TO HMeeT MeCTO B MVIOCKO-MapavesbHOM 
OpOqHOM Mose cH, a Oyler coBepliaTh NepHoyuyecKkoe ABHKeHHe Cc Te- 
JOM 


= Tae aee + (+-)sin?9, a (x3) Sino coe | : 
a 


Ecru ®) = 0, TO JBH2KCHHE OCTAHETCH MEPHOAMYeECKHM TIPH yCJIOBHH 
ml, T. e 
aks > < - 


& 


A= 
cope V3= 5 = [cos %. | 


§ 3. B Hacrosmjem naparpatbe CBOAUTCA K KBay[paType curyyal JlarpanxKa: 
10 OOsIaqjaeT KHHeTHYeCKOM cHMMeTpHeli (A = 8B), a WeHTp Macc JIexKUT Ha 
| : ; 

CHMMETPHH (Xp = Yo = 0). 
YpaBHeHHA AByxKeHHA (2) MPHHUMAIOT BUI: 


d , peels dq zu8 Wap dr a 

a gr = — oy’ —Bny'y"; Gp empr =o + Bm; G0, (6) 
; aeae Mgz, 3g 

mocosHaueHo m—=—{— 3; *=——y Cpe 


Vuterpasbl ypaBHeHuli JBH2KeHHA MMeIOT BUI: 


p + q —— 2a” = mBpy/? = hy 


pyr tay —(m— 1)" =; (7) 
r= fo 
toler ik claim wel Oe bee 


Ilpu 8 =O nonyyaem 13 (6) u (7) COOTHOWeHMA KsaccHYecKOH s3aqauu 


IBIKEHUM TaKeOrO TBepyoro Tela B Cwyuae Jlarpamxa. 
Vs (6) spipasum 7 4 7’ Tepes Apyrue NepeMCHHEIe, TOACTABUM 9TH BbIpa- 
HUA B ypaBHeHHA (7) H ClemaeM 3aMeHy Tle pe€MeHHbIX 


p =pcose, g=psins. 
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Torja Eee ypaBHeHHA 
e° at + mr p® — (m— 1) tof" (% + Bary") = k (% + Bay"); 
u 7 ~ s v"\2 
(SE) + 08 (SE) + rare? Se + Pritt 9 (a + Be’)? = (@ + Bar’) 
0? — av” —Bmy"? =h. (10 
Ypapuenue (9) nocuie yMHoxKeHuA Ha 4p” IpHHuMaeT BUI 


(a) +4[ 93 dt 7+ roe] “+ 4p? (a + Benz”)? (7? — 1) = 0. (11) 


Bpipa3HM_ Telepb p? + mrp? yepes 7” 43 (8), a p? Yepes 7" 
(10) u nogcrasyoM B (11). 
B pe3yuibTaTe NlosyYHM ypaBHeHHe 


acy __ jenn Sale 


rye a, b,c BbIpaxkatoTca yepes mM, fo, h, k, B, «. 
Pasyjeiaa Tlepemenuple B (12) H HHTerpHpys, NoOwyyHM 


= dy" 
OG egret i : 
V P(x’) ( 


Safaua cBeyleHa K KBajlpaType. OOpamlenve 9J1MNTHYeCKOrO MHTerpailll 
(13) qacr 3aBHCuMOCTb OT BpemeHH _” = y"(t), Moclme ero onpesemAIOTCh 
Kak (YHKUMH ¢ BeEHYMHBI P, J, Y, Y | 

§ 4. B cmyyae, Korga HenOsBMxKHaA TOUKaA COBMayaeT C LWeHTPOM Mac} 
(% = Yo=2% =O0), ypapnenua (2) coBmajaior no dopme c ypaBHeHHaMh 
3afauv, CBeeHHOM K KBaypaTypaM B paoote (?). 

B paOote (*) pemaetca 3afaua o ABHXKCHHH TBepJOro Tela B HbIOTOHOB, 
CKOM Tloge cust Juin crysas A=B, x)= Yo =O up yacrHbix pe AMOJO*el 
HUAX O (hopMe Tesla MH paclipeyeseHuN MOTHOCTH B Tevie. | 

CneqyeT OTMETHTb, UTO CYIECTBOBaHHe HMHTerpasioB ypaBHenuit (2) BBIT 
KaeT 43 OOmeH TeopuH J. H. Topsauera (°). 


OryeneHHe IpHklaqHol MaTeMaTHKH Tlocrynusio 


Matematuyeckoro uHcTHTyTa um. B. A. Crexkaopa 9 IX 1956 
Axkayemuu Hayx CCCP 


I[MTHPOBAHHASA JIMTEPATYPA | 
1M. G. Ko bb, Bull. Soc. Math., 23, 210 (1895). ® H. Gylden,C.R,, 116, 108 


(1893). ie H. Top saues, Hexoroptie oOuIMe HHTerpavbl B 3ayaue O BUXKeHHH TBepsOP 
Tela, 
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fokaayn Akanemun nayr CCCP 
1957. Tom 413, Ni 2 


TEOPHA YIIPYITOCTH 


A. C. BOJIBMHP 


‘BUM AHHH HAYAJIBHbIX HEMPABHJIbBHOCTEH HA YCTOHUHBOCTb 
UAJIMHAPHYECKHX OBOJIOUEK TIPH BHEUIHEM JIABJIEHHH 


(ITpedcmaeaeno axademuxom A. H. Hexpacosim 15 X 1956) 


Ilyctb 3aMKHyTaa KpyroBasd IMJIHHApHYecKad OOo0GKa, wWapHupHO 3a- 
CHJIeHHad NO TOplaM, NofBepraercsA elicrBHIO paBHOMepHO pacmpeyeseH- 
TO BHellHero JaBmeHua. I[pumem, 4To Ipu AepopMaunu OOo0UKH TOpeBEIe 
J€HHA OCTAIOTCA KPyFOBbIMH H, BMeCTe C TeM, YTO TOUKH 3THX ceyeHnit 
TyT MOyyaTb HeKOTOPbIe payHabHbIe cMemleHua. PKenaa ucceqoBaTb 
TOHYHBOCTh OOOOUKH «B OOJIbUIOM», BOCIIOuIb3yeMCA MeTOJOM Putua u 
MpOKCHMUpyeM (yHKIHio MporHOa Ww C MOMOULbIO BbIPaKeHus 
i] 
= f (sin«x sin By + dsin? ax + o); (1) 
ecb. f—cTpena npornOa; *«=a7/L; B=n/R; L—ayzamua o6onouxn; 
|— payvyc; m— 4HCIO BOH MO OKpy2KHOCTH; KOOPpJMHaTa X OTCUNTHIBaeTCHA 
| OOpa3syiollieH, Y—BOb AYrH; MONOKUTeMbHLIE MporvOnl w oOpamenni 
TPb OOO/IOUKH. 3aBuCHMOCTH, OumM3KuHe K (1), ObIIM IpHHATHI B paOotax (1); 
PBbIH WieH B CKOOKaX OTBeYaeT pelleHHIo MHHeEHHOH 3ayauH oO ycToruu- 
(CTH «B MaJIOM», BTOPOH OTpaxaeT HaOsoqaeMoe B OMbITaX Mpeumylect- 
HHOe BbITyYHBaHHe OOOJIOUKH K WeHTPy KPHBH3HbI, TPeTHH COOTBETCTBYeT 
JMaJIbHOMY epeMeleHvIo TOUeK TOPLeBbIX CeyeHHH. 
| Jlonyctum, 4To topMa cpequHHOM MoBepxHocTH OOOIOUKH JO IpHioxKeHHA 
TPy3KH HECKOJbKO OTIMYaeTCA OT KPyroBOH H YTO 3aKOH pacnpexenenuA 
|NHbIX TIpOrHOOB Wy, CKJaJbIBAIOWIHXCA H3 HavaJIbHbIX Wy H OMOJHHTeJIb- 
IX W, coBlagaeT c (1): 


Wn = Wy +W = (fat f) (sinaxsinBy + vsin®? ax + 9). (2) 


[Ipu TakoM TpesMoNOKeHHH BIMAHWe HCXOJHbIX HelpaBHJIbHOcTeli BbIAB- 
eTCA OCOGeHHO eTKO (!); OAHAKO 3a]aHHOH MO2KHO CUHTATb TOJIbKO CTpeJly 
‘gambHoro uporu6a fy. Hao yauTHIBaTb, YTO peaJbHbIe OOO0UKH 4acTO 
(IbITbIBaIOT B Mpowecce H3rOTOBJIeHHA JeHCTBHe TaKHX Harpy30K, HallpHMep 
jApOB B pajHaJIbHOM HallpaBJIeHHH, KOTOpble MOryT IMpHBecTH K qedbopMa- 
Tuna (2). ; 

Tludcbepenttuampuoe ypapHeHue coBMecTHocTH jepopMaunii Aa rHOKAX 
jomoueK CpefHeH JWIMHbI HMeeT C YYCTOM HaudaJIbHbIxX OTKJOHeHHH Buy (*) 


1 4 4 
ia V7V27d — (Wn,xy)” — Wr,xx Wa, yy — (Wu, xy)” + Wy, xx Wa, yy — "Ri W, xx» (3) 
pb OD — (pyHKUAA Hallpx2KeHHH B cpeqHHHOH MOBEPXHOCTH, UHACKCbI MOC 


. 2 
4aTol o6o3HaualoT yudibepenuuposanue mo x uM y; V*— omepatop Jla- 


aca. : 
| Tlonctasum (1) u (2) B MpaBylo 4acTb ypaBHeHuA (3) Ww HalijjeM ero 4acT- 
2 pemenve D,. OxonyaTebHOe BbIPaKeHHe [A @® pefcTaBuM B BHye 
= D, —ax?/2, rye a—MapameTp, CBA3AaHHBIM CO CPeqHHM 3HadeHHeM 


roporo Hanpsxenud. JlepopMaliua Bob AyTH &y paBHa 


4 9 w 
cy = 0,y + > (Oy)? + Way Wy RE * (4) 
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C ypyrof cropoubl, B Mpesemax ympyroctu OyjeT 


4 f 

, ey = = (D yy —p PD, xx). (5) 
aie y E (PD yy —p Pyxx 

Cpapuupas (4) u (5) WM YUNTEIBad yCJIOBHe 3aMKHYTOCTH OOOMOUKH July 

Ayroporo mepemelleHuaA v 


dv ; 
Oy dy = 0, « 
HaxXoOJUM : | 
a i y aes ah. 2 2 7" 
ae (G t+ olny (P+ fe B. (7 
BpIyHCJIMM MOJHy!0 SHEPrHio CHCTeMbl ; 
39=U,.+Ug—W. 


Crola BXOJAT: 
NOTeHWMasIbHad SHEpruA JesopMallMH CpeqHHHOH MopepXHOCTH 


Ue =a (Ore + Py) = 21 +¥) (Ore Py — Py dedy, 


Fe 


NOTeHWMaIbHad 2Heprua u3srnOa 


Un = 2 \\ (xe + wyy)? —2(1—B) Wee ®yy 2%, dxdy, 
J 


paOoTa BHelIHeH Harpy3KH HHTeHCHBHOCTH g 


W =q\\wdxdy; (1 
F 


h— tommuna oOomouKku, F = 2cRL. 
CocTtaBHiM ypaBHeHua MeToga Putua: 
03 Ge. a 7 : 
“Fett 0, “ait 0, aah. ( 
Ileppoe 43 HHX ocwe conocTaByleHua c (7) NPHBOAHT K COOTHOLICHHK) 
a=qR/h, Cuctema qByX [pyruX HeJIMHeHHbIX asreOpanyeckux ypaBHeHHy 
CBASbIBaeT TlapaMeTpbl porHOa f u vb C MHTCHCHBHOCTbIO Harpy3KH Q. 
Ha puc. 1 mpegcTapuienbl pesyIbTaTbI BHIYMCTeEHHH Ya ciyyan R/h= 
= 112,5, L/R=2,2. Ilo ocu aOcyuce orkmaqbiBaeTca Ge3pa3MepHbIii mporng 
C=f/h, m0 ocm opquHaT — Oe3spasMepHad Harpy3Ka g = gR?/Eh?; puna 
v. = 0,3. Havambubie HempaBuJIbHOCTH XapakTepH3yloTca NapameTpoM Cy = fy/A 


Kaxkfaa CiOuIHad JMHUA OTBeYaeT ONpeseseHHOH BesmMunHe Cy u TIpeqCTaBy 


JideT COOOH OrHMOalolly!o CepHH KPHBbIX, MOCTPOCHHIX JIA PasMUHbIX 3H} 
YeHHH MapaMerpa, 3aBHCAero OT YHCa BOTH ; Ha pHCyHKe mMoKa3aH 
NYHKTHPOM NOMOOHbI€ KPHBbIe, COOTBETCTBYIOUHe OOONO"Ke KpyroBolt (opMB 
(Cx = 0). Kpyxxok Ha OcH OpQMHaT OTMeuaeT BEpXHee KPHTMYeCKOe HalpsaxKe 
HHe, KOTOPpOe MOXKeT ObITb HalifleHO TaK2Ke C NOMOMIbIO WHHeHHOH Teopuu (*) 

Jlepopmaiua o60104KH, HMeOWeH Te HIM HHbIe HayambHble MporHOslt 
QOJLKHA CONPOBOKAATbCH X JONKOM, eCIM aHHad JMHHA Ha puc. | Mee 
HHCXOAIMMH yuacTOK: NMocieqHeMy OTBeuaIOT HeyCTOMUMBHIe paBHOBeCHblt 
cocToxHua. CpaByenue c KpuBod ©, = 0 nokasbiBaeT, 4YTO pH HamMuHH we 
XOJHBIX HeMpaBHJIbHOCTeH BepXHAA KpHTHYeCKad Harpy3ka (HaMBHICINaA TOU: 
MeTJIH) CHM2KaeTcsh; STO OOCTOATEbCTBO HM CKa3bIBaeTCA Ha NOBeeHUN OOO 
NOUKH pH HCHbITaHHAX. OjHaKO NOHM2KeHHe BepxHel TpaHulb! sABJIAeTC 
SIeCb H€ CTOJIb PC3KHM, KaK MPH OC€BOM CXATHH 38aMKHYTOM OOONOUKM UAl 
WMIMHApwueckow Manenu (*). Tak HanpumMep, gua ©€,—0,1 cHmxKenne c 
CTaBJIAeT B Cyyae BHEIMHerO JaBueHua 12%, BTOBpeMaA KaK BCyyae CKAT 
BAOb OOpasyromleH — Gomee 40%. Hmkuaa xe rpanuua g ocTaeTca 04 
NOCTOAHHOH. 
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4 


Ecam crpeta Hayabuoro nporoa MpeBbIllaeT TOJILHHY O6OOUKH, TO, 


OrmeTuM, 4TO Ha 
A 
(bopMaiwn O6os04KH g (6) 


Ma mo puc. 1, warpysKa usMenaeTcd MOHOTOHNHO. 


BeCTHOH CTaquM Harpy2keHuA «XapakTepuctuKay ne 
= 
H 


{a3bIBaeTCH TeM OoJlee KPyTOH, ueM BHIWIe BeIMUHHA C4; BOSpacTaHHe 2KeCT- 
TH OOBACHAeTCA TEM, YTO IPH 3HAUHTeJIbHBIX HayaJIbHbIX UporHOax o60- 
0UKa CTAHOBHTCH Kak Obl rodpupoBaHHol. 
- OTH BEIBOJLI NOATBeEpKAawTcA cepHeli OMbITOB, NpoBeyenHpIX B. E. Mu- 
SeBbIM H aBTOPOM Hal JypaJIOMHHOBbIMH OOoOO"KaMH. OOpas3iibl, NowyyaB- 
Me TIpe{BapHTeJIbHbIe BMATHHBI pa3sJIMYHOH TwryOuHbl, MOABEpraJIMCb } BCECTO- 
OHHEMY CKaTHIO; HaleHHble 9KCIMePpHMeHTAJbHO JMHUU g (C) 'pacnomarasMcb 
PHMePpHO Tak, Kak Ha puc. 1. 

IIpupeyeHHoe BbIIIe pellieHHe 3aauH MO*KeT ObITb YTOUHEHO IyTeM yBeJH- 
eHHA YHCJIa BAPpbHPyeMBIX TlapaMeTPOB B BbIpayKeHHH TuMla (1). 


BoenHo-Bosiyuinad HHKeHepHad akaylemus Tlocrynuso 
um. H. E. )Kyxoscexoro 12 X 1956 


IWUTHPOBAHHASA JIMTEPATYPA 


1¢. T. Loo, Proc. 2-nd US Nat. Congr. Appl. Mech., 1954. 7 W. Nash, J. Aeron. 
i., 22, Ne 4 (1955). 3 ®.C.Mcan6aesa, Mas. Kasancx. dunnana AH CCCP, 7 (1955). 
A. C. Bonbmuup, Tn6xuwe naactTHHKH u o60/104KH, Meal, EEG IRS IM Se Se 
estschr. zum 70 Geburtstag von Stodola, Ziirich, 1929. 
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Jloxnnann Akagemuu Hayx CCCP 
1957. Tom 113, Ne 2 


TEOPUS VIIPYITOCTH| 


A. 0. WBJIEB 


NPHBJIMDKEHHOE PEWWEHHE YMPYIO-NMJIACTHYECKHX SANAY 
TEOPHM MEAJIbHOM MJIACTHYHOCTH 


(IIpedcmasaeno axademuxom A. H. Hexpacosum 12 X 1956) 


Pewenwe yupyro-nuacruyeckoH 3afauH OyyeM UCKaTb B BHC pANOB 
CTeHMe€HAM HeEKOTOpOrO MapameTpa 6 


j= >, 67 ol”), Oi 5,, yj == 59, if == Fj Too - (1j) 
n=0 
OrpaHu4uuMcxA paccCMOTpeHHeM B TeOPHH OcKoro JePopMHpoBaHHO 


COCTOAHUA COBNaaouluxX MO cyulecTBy ycJOBHH naacTHyHoctu Museca Hu CeHe} 
Benaua (?): 


*/4 (So — 59)? + 22, = 1; (2 
B TeOPHH MJOCKOO Halps2KeHHOTO cocTOsHUA — yCuIOBHeM IacTH4HOcTH Celts | 
Benaua (2): 
"/a(¢ — oo)? +72, =[1 —/o (96+ 90)]? pH oo >o >0. (3) 


B (1), (2), (3) sce BemmunHE! Oespasmepubie. Tlogcrapnaa (1) B (2))) 
mpH 2, = 0 nomyunn: | 
(sae = 9) or t=O, "Ya (9, — 96) Pt 9 ty 0 
rye wu = sign (0? — of). 

Tloqctapiaa (1) B (3) mpu 2, = 


9 = 9, Tory4uM: 


a =0, ([—a)oh+r2=0, (1—odor—ol ot 4 or — 0. Gm 
Ec Hwa rpanuye L paccmaTpuBaemoro tesa 
on = Pm, t= Po (6) | 
TO, MOjlarad ypaBHeHuve KoHTypa L 3aqaHHbIM B BUTE : 
== > 8” Op (8) 
n=0 


NOJYYHM JIMHeapHsupoBaHHble TpaHuuHble ycuiopua (6) B Buse 


do® dP : dP 
, e se Tl 2 ! BE ‘ 
oe ie de Ci de Pi; 6 S (38 Ao 09) Ry = de Px; 


” do, mays do, ‘ 52 ae: 
ot ot SEE het (go) Oe = 


aP, 6 dP 


TI II 


de? Di >a do Ps; 
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” ; 0 ° ¢ d 


= are ce dP ; e 
de? OY Gp Ps 
dco d?c, ef 35° 


. o° e . e 
3” ath det age or + ger ap + 2 (68 — 06) (Ri Ra — Ri Ri) + 


a d (6 5—6,) PR? i ') pe aes | 5 
Tondouwa et Bey lazy 0) Ra oer00 (Ma Ru Ri) = 
dt ° ” . ds. d2o° d 0 
9 08 (e) fo} 
‘one dp Ri Pi — 29 Ry pias Pa + Gor Pi Pa + Ps = 
GPs ae? GP. dP 


—— IT e 
ia 1 ase Sy do? 01 Po + do Ps; 


m 


“ Ero Bina Marae (8. 25) (Ram RuRat PIR, RK, Ra— PR 


@P. 8  aP_ aP. 
i aig ay hy, apte File Th aah 


Ri = pi / Po. 

yecKOH HM yupyrol oOnacTeli compsraioTcA HempepbiBHo (1): 
[o.] = [2] = [to] =90 Ha Ls, 
Mpeyctapaas ypaBHenve KOHTypa Ls B Bugle 


os 3 6" Osn (8), 


n=0 
IYYMM JIMHeapH3HpoBaHHble yCOBUA CoNpA%KeHUA (8) B BUJe 
do® ds... d2o9, iow 
, ij Us tj $1 ] EA) s 
[>,,+ do én} = 0, |e; +S on + aed a SH oa] = 0; 


LJ 


ds’. d?s,, 0 d3c°, 6° dc®. do.,. 
” tj LJ $1 ' ty ‘stl } Lj s | tJ 
[es ley eo aa aes ea dp °s8 dp ts 


3! 


d* o°., 
oe ie Pst ose| = @) rn. Jie 


OrmeTuM, 4TO H3 ypaBHeHHit papHoBecua HM ycuOBult (8) CJleqyeT 


do? 
[Se |=0 Haws 


i (39 — Sp) (R, — R, Ry) — (6 ae m) Rs ats de [To9 can (95 — a) Ri] ey = 


(7) 


1% — 9) (Ra — Rx Ri) — (20 — 90) Ri + Ge [to — (8 — 28) (Ro — Ry Ry) — 


Le , ° d2 " e oe d ; : : 
(9 — 9) Rilox + or [00 — (98 — 96) Ril ay + Ge [tee — (90 — 98) Ril ps = 


IlockolbKy Ha rpaHnue mvacruyeckoH oOsacTH Ls pellenuaA Aa mva- 


(8) 


(9) 


(10) 


CnejopatebHo, ycsloBpua compaxenus (10) Aaa 9, u °° UrpaloT PpoOulb 
HMUHEIX YCJOBHH JIA olpeyleneHuaA Halps2KeHHH B ynpyrou oOs1acTH, 
[COBH COMNPAKeHHA oo CJYKHT AA OMPeeJIEHHA Psn- Han6ouburyto 
MIHOCTh HM MHTepec B MOMOOHBIX 3ajaqaX Ipef\CTaBJIAeT OTbICKaHHe ypaBHe- 
1 rpaHuupl naacruyeckol soupt Ls. IIpupeyqem HeKOTOpble TIpHOJIM2KeHHBIE 


HeHHA. 
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1. TByocuoe pacTaxeHue TOUCTOH NMacTHHH C KPYyTOoH 
BLIM OTBEPCTHEM paguyca a@ cunamu P, u Po. OOosHayaa 


. Peet || 
\ t= 7 ob 2 (1 : 

rye k=1/,9, no Cen-Benany uv k=1/,90, mo Musecy, MOKHO NOJYUHTb: 

0, = 1 + dcos 20 — 3/, 82 (1 — cos 46) +°5/, 6% (— cos 26 + cos 68) + ] 

+ 7/,454(— 1 —4 cos 40 + 5cos 86) + --- (12 

Pa3yioxenve (12) B TOUHOCTH COBNaaeT C pasJIOKeHHEM YpaBHeHHA 9 

qunca c mosyocamu (1+ 4), (1 —8), koropbli, kak N0Ka3aHo B (?), ABJIACTCE 

TOUHBIM pelleHHeM STOH 3aqauu. ! 

2. TByochHoe pacTaxkKeHuwe TOHKOH MMacTHHKH C KPyro 
BRIM OTBeEpCTHeM pamuyca a cusmamu Py uw Po. Baoga 6 (1 

MOXKHO TMOJIYYHT: 

0s = 1 + 48° cos 26 — 86° (1 — 2 cos 40) — 800° (cos 26 — cos 66) + 

+ 3206*4 (1 — 16 cos 46 + 14cos 86) + ---, (1é 

rye 6° =6/a; «=a/re; r2—pasmepHbld pagquyc MuacTwyecKkoH 30HbI Ip 

6=0. Ileppoe npuOmuxenne (13) nomyyeno B (°). 

3. WByocHoe pacTaAxKeHHe TOHKOH MNaACTHHKH Cc III 

THYUCCKHM OTBeEpCcTHeM CHsaMuH Pid, u P.d,, HANpaBJeHHBIMI 

NOX yruaom 6) K riaBHbIM WeHTpaJbHbIM OCAM JANuUNCA. BBos 

8 (11), MoxHO nosyauTs: | 


Ps = 1 + 8° (4d, cos 2 (8 — 8) + 3ad, cos 26) + 6°? {d? (a? /4 — 8at) — 
— (18d, d, « cos 265 ++ 8d?) 4+- [— a? (15/, 2? — 8a5 — %/, a4) + 
+ (18d; dz «cos 26) + 16d? cos 40)] cos 46 + 
+ [18d; d, « sin 26) + 16d?2sin 46)] sin 46} + ---, 


TIIPHYeM YPpaBHeHHe 3JJIJIMMICa OTBEPCTHA TIpeACTaBJIeEHO B Bue 


- R 3ad* 
0 =a -+ dad, cos 28 — 0? Tithe (Ose ae 
IIpu d= 0, 0 =0, d,=1 umeer mecTo cmyyai AByocHoro pacTAxKeH | 
TOHKOM MJaCTHHKH C KPyroBbIM OTBepcTHeM; pH d,=—0, d,=1 — cuyuak 


PaBHOMepHOrO paCTA2xKeHHA TOHKOM NJlaCTHHKH C 9SJIJIMNTHYeCCKHM OTBeEPCTHeM! 

4. DKCUeCHTpH4HAaA Tpy6a nog AelcTBuemM BHYTpeH Her) 
WaBJeHHA Po. OTHOCH BCe JMHelHbIe BEMYMHBI K BHelIHemy payuyel 
TpyOb 6, o6osHauum 5=c/b, rye c— sKcleHTpucuTer TpyOnl. MoxHo nd 
JYWHTb: 


264 ga(2— aA 8%) 282 
c= ad 5 0 cos 6 x9, 0 0 0 0 
ah hepa ae G—p)a— By | GBH 
4 (1 — B2) (1 — 384) (1 — 82)" (5+ 384) Bo 
er ST hk tem i ok a 
0 ; (4 ot ra) 
— Fo 1 + pay + 49s (2— py? — 41 + 40) + ACD | cosag| 
(4 — 84) 0 6 f $ (4 + 82)? ’ 
rye Bo = 72/0, N = (8) — 1/,)4. | 
A ‘ : 
Mag Rei pte see ee "Oe iam 


UMTHPOBAHHAA JIMTEPATYPA 
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MaTeM. H Mex., B. 3(1946). ®° A.II.Coxoaos, JAH, 60, Ne 1 (1948). 4T.H. 
Koulentpauua HanpsxKenuit okon0 orBepctuit, M., 1951. 
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Joxaaygn Akayemun nayr CCCP 
1957. Tom 118, Ne 2 


MATEMATHYECKAA ®H3UKA 


T. A. TEPMOrFEHOBA 


O PEWIEHHH YPABHEHHSA TMEPEHOCA MPH CHJIbHO 
HEWH30TPOMHOM PACCESHHM 


(ITpedcmasaexo axademuxom M. B. Keadtiuiem 3 XII 1956) 


na pewexnusa Kpaesoli saqauu 


ot 


2m TT 
0 4 +P Ap 
sects +0 (6, 9,7) = ve \ dy’ \ sin 6’ dé’ v (6’, »’, <) P (cosy), 
0 0 (1?) 
cos x = cos 6 cos 6’ + sin 6 sin 8’ cos (p — ¢’), 
(9, 9, 0) = fi (6, 9); 96, 9, A) = fr, 9), (1°) 


SHUKAOMeH pH UCCIeEAOBaHHH pacceHtHHA W3yYeHHA TO0CKHM cvIOeM 
MleCTBa KOHEYHOH OMNTHYECKOH TOJMIHHbI, OObIYHO IIPHMeHAIOTCA MeTOX cpe- 
A4€CKUX TaAPMOHHK HJM MHTeplOJIAWHOHHBIe MeTogE (1-8). STH MeTOAbI Warr 
)pOIHe Pe3syJbTAaTbI B CJlyyae MeJVJIEHHO MeHsAtolleltca cbyHKuMH P (cosz). 
ACCEAHHIO CHJIbHO HEHSOTporHOMy (paccefHuIO CBeTa B MYTHBIX cCpejax, 
ACCEAHHIO HEHTPOHHOrO H3JIyYeHHA C 9HEprHeli B HECKOJIbKO MeradJIeKTPOH- 
\JIbT B TAKEJIBIX BeI[CCTBAX, PaCCeEHHHIO 3aPAXKCHHBIX AaCTHIL) OTBedaIOT 
yHKunH P (cosy) pesKO MeHsIONIMeCH, C BbICOKHM MA&aKCHMyMOM B OOsacTH 
aJIblIX yrJiOB y. PasBuTbie B MocseqHee BPeMA MeETOJbI «MaJIOYrJIOBOrO MIpH- 
maKeHua» (*,°) B MpHMeHeHHH K 9THM 3afay¥aM TO3BOJIAIOT HaliTH pelleHue 
‘JOcTaTOUHON CTeMeHbIO TOYHOCTH TOJIbKO B OOaCTH MaJbIX yrsi0B 9, B TO 
peMA KaK B pale BOMpocoB HHTepeceH XapakTep pellleHia pH OobuUINX 
Paax 6 (6). 
 IIpeqmaraempli MeTo] aABJIneTCA OOOOMEHHEM MeTOJOB HHTEpIOJIALMOHHOrO 
ama. KauecTBeHHoe HccuieqOBaHHe ypaBHeHHA MepeHoca HJM COOTBETCTBYIOMLEroO 
HTerpaJIbHOrO YpaBHeHHA MO3BOJIHeT YyCTAaHOBHTb (bOpMy pelleHHA HU, eCJM 
HO OKA3bIBaeTCA CHJIbHO MeHsIOMlelicad cbyHKWveH yrsop 6 u 9, BbI,eUTb 
peymosaraemMble OCOGe€HHOCTH B BUJe H3BeCTHOrO MHOXKHTeIA, Tak UTOOI 
OBbIH] HeM3BeECTHOH (byHKUHeH Oblna (yHKUMA OCTaTOUHO rulayqKan, C OOub- 
OH CTeMeHbIO TOUHOCTH TpesCTaBuMaad MOJIMHOMOM HeBbICOKOrO MopAyKa 
0 8 u oc KosdipuuueHTamu, 3aBucaujuMu oT t. MckaTb Takoli NoMHOM 
OKHO JBYMA IYTAMH, OMHH H3 KOTOPbIX MOfOGeH MeTOy CPepHueckHx rap- 
OHHK, Apyrol — mMetoyy Uanypacekapa. 

O6paTumca K 3ajauaM, B KOTOPbIX MOMKHO OTKA3aTbCH OT yueTa 3aBHCH- 
OCTH pellleHus OT asHMyTa 9 H IIpHBecTH TosTOMy ypaBHeHue (1*) u rpa- 
MuHbIe ycopua (1?) k BUAy 


+1 
pe toudas | pe) 9@s dd +i) (2) 
—1 


27 


’ is , 
ecb Yepe3 p OOo3HayeH cos§ u p(y, v’)= > \ P (cos x) dg’. 
0 


IIpeycraBuM peuleHHe u bynKunn p(w, vw’) uw f(u, t) MpovsBeqeHHAMH: 
0(usc) =W(u) Fp, 2), p(s 2) =O(e) oH’) &), 
ss f(v. t) =W(v) g(y, %), 


rye «Bec» w(u) rpy6o omucpiBaeT pe3kve H3MeHeHHA (yu, t) IPH H3MeHes 
HW w. | 

B HHTe€pNOAAWHOHHOM A-NpHOAMMKeHUH OyfeM ucKaTb PyHK- 
uuio F (u, 7) B POpMe HHTepMOJAUMOHHBIX NowMHOMOB JlarpaH>Ka 


nt 
FO (ust) = DLP FO (vt) © pax p>, | 
i=1 h 
—n (3) 
F(n) e LS? FO (u; 0 
(v7) — PO (uj, 2) pu p<0. 

i=—1 

Uepes LS w L™ o6o3snauenpt MHomuTeru JlarpawKa: uj; — y3vIbl HHTepmO-) 
JIAMLMM. | 
Ana onpeyeeHua KosdPuuHeHTOB FO (wi, <) MOJYYHM CHCTeMy JIMHeHHBIX 
AudpepenuvasbubIX ypaBHeHHH NepBoro nopsxqKa 


dF\") (4; 7) nl “a 
Bie FE FO DZD a 1 (He wy) FO Up) = EO Un OM 
fxs (4%) 

Gi=—mn, .owygol, + 1, ssa) : 

< lpaHvdHbIMu yCJOBHAMU 
FO(y;,0)=0, i>0; FM(u;,h)=0, i<O. (42); 


Ksaypatypuple (popMyuJIbl, HCHO/Ib3OBaHHbIe JIA NpHOMxKeHHOrO MpescTaBs, 
JIe@HHA MHTerpasia, BXOAAWErO B ypaBHeHHe MepeHOCca, TaKOBbl, YTO Melt) 
MeCTO paBeHCTBa || 


1 0 —n 


Jr) oo) da = 3 ay) a @)wwPde= >) asm(u), 


j=1 a j=-1 


eC T,(u) HW 7 (4) —TPOM3BOJIbHbI€ NOJMHOMbI cTeneHH ku 1; k, 1<ni 
mp mo60mM BblGope y3ul0B uHTepnomauHu uk, 1<2n—1, ecau B KayecTBey 
y3JIOB HHTCPNOJAUMH B3ATbI HYJIM MOJMHOMOB Pn(w) M3 CHCTeM T1OJIMHOMOB | 
OPTOPOHaJIbHBIX Cc BecoM [w(w)]? Ha uHTepBasax (0, 1) wu (—1, 0). dynkiaey | 
Y(% w’) M g(u, *) MpegcrapeHbI B ypaBHeHusax (41) nomMHOMaMH Y(™” (u, w’}] 
u g() (u, t), COBNaalollMMH C TOUHBIMH (PYHKUHAMH B y3slax pj. 

B NOAMMHOMHAAbDHOM A-NpvHOMUKeHHH OyyzemM UCKaTb (byHK-} 
umto (4, t) Mp »p >O B Buse pasoxwKeHHA 0 CucTeMe NOMHOMOB {p{+ (u)}, 
OPTOrOHaJIbHEIX Cc Becom [w(y)]? Ha uHTeppane (0, 1), orpaHwunBascHl 
fl UNeHAMH pa3zJIORKeHUA pellenuA Y(u, t), a TaKKe CPyHKUNH pu, wv’), f(u, Ts 


 (u, t) = w(u) Dy V (2) p+ (u); 
faith 


pon (p, w')=w(n)w(u’) Dy Pr. pH) (u) pt) (w’); (5) 


r,s=1 


fo (u, 7) W (wn) wd ie ) pk*) (v. 
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IIpx »<0 socnoup3syemca ananoruunbimn Ppa3JIOKeCHHAMH 10 CHcTeMe 
MHOMOB {p\~) (u)}, OpToroHasbHBIX c Becom [w (u)]? Ha nuTeppase (—1, 0). 
Eepauventn Yl") (t) (r= —n, ..., —1, +1, ..., m)_ onpeqensotca 
reMoH judepeniHalbHbIX ypaBHennit : 


ays ays ayy 
bra ge ep tdi EY — 
{ n 
— 7 2 PY, — 1>0; 
=—n 61) 
ay” ay ay”) ( 
bj Paina, ia ah aera hs 
iu 
ATIF Pir YO = fi), eet i 
=—n 
PaHHIHbIMU YCJIOBHAMH 
; %(0)=90, j>0; v(A)=0, f<0. (6°) 


IIpu BprBoge cucrempr (61) ucnomb30BaHo cipaBeMBOe JIA MpOU3BOVIbHOTi 
(OHOPMHPOBaHHOH C BECOM CHCTeMbI MOJIMHOMOB COOTHOUIeHHe 


Pj (v-) = Oj+a Pisa (Y) + Cp41 Pj (BL) + djs Djs (v) 
c;, dj; —uucna, d,,, d= 0). 
Uccneqopanne cuctem (4!) u (6!) nospomser yOequTbCA B cnpaBeyJIHBO- 
 Cculeqyroulero yTBepxKeHHa: 
Teopema 1. Pewenua 3sadau (4) u (6) coenadaiwm, u, craedoeamearoro, 
IUHOMUQAbHOLL Lk UNMEPROAAYUONHOLL memodol BolaucneHua GbynKyUU) (uw, 7) 
6aNeHMHbL, ecau: 1) 6 Kauecmee Y3N06 UNMepNoARYUU 6 BbolpaxceHuU (3) U 
meme (41) esamet nyau noaunomoe pt) (u) u po (u) us cucmem noauno- 
3, OPMOZOHANbHIX Cc Becom [w(p)]® Ha unmepeanax (0,1) u (—1,0) coom- 
icmecHHo; 2) npubsauscennole Qynkyuu p(y, w’) u f(y, t) 6 ob0ux 
4AANX OOUHAKO6OL. 
Breyem (byHKUMH WCTOUHHKa TOUHON sayaun J(u, t) H NpHOmMxeHHON 


(B, 5): 
+1 
I, D=Z\ WIP WFO, Yay +e, 9 


n 


Lu, = Dy LW) 1 Win) 
—=—n 


7 (uz, t) = - » any ™ (wi, PR) jee (vr, t) + g™ (pi, 7). 


—=—n 


Usyyenve MHTerpasbHbIX ypaBHeHHli, COOTBeETCTBYIONIUX TOUHOH (2) H npH- 
pKeHHOH (4) saqauaM, aeT BO3MO%XHOCTb C(POPMYJIMPOBaTb  CJleyIouLyto 
e (n) 8 
pemy © CXOJMMOCTH UpHOmmKeHHOH dbyHKunu I (p, t) H HOJIYYeHHOH C 
fOULbIO HHTerpasbHOrO ypaBHeHHA MpHOJMKeHHOH 3aayH MepBOH MTepa- 
i pemenua ov” (u, *) K COOTBeTCTBYIONIUM pellieHuaM TOUHOH 3aqayH MPH 
JIMYCHHH TopsAyKa nN lpHOMxKeHHA. : 
Teopema 2. Ecau gynkyuu p(y, pw’) u [(u, 7) 062adaiom oepaHuder- 
MUL NpPOUseOOHoIMU NO p Uw’, MO ONpeORACHHOIMU sbILe NOAUHOMUAADHOLM 
LHMePNOAAYUOHHOLM mMemodamu moeym Holo naildenbl NnocAedosame ABHOCMU 
l6auscennox pewenut I (p, t) u WY (u, 7), exodnujueca pasHoMepHO K 
WeHUAM mounoll sadauu. Ecau npu amom Oasa annpoKkcumayuu ynKyut 
1, p’) u f(y, 7) ucnonesyiomcA NOAUHOMOL HAUAYAUeCO NPUubAUICEHUA NO p. 
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u dynkyua p(y, pw’) o62adaem docmamouHo OoACUUM 4UCAOM n pouseodHel 
no vw’, mo uUmefom Meco OeHKU 
(n) 1 x0 1 
} fa P| ~ i Siis 
Ecau 6 Kkavecmee npubaustennolx (yakyult p(u, p') u f (uw, 7) esAmel Of 
omeemcmeyroimue ompesku psd0e Pypove (5), CNPABCOAUGL AHANOCeU4HOLE OYCHK 
OANA CpeOHUX KeAOPAMULHOLX OMKAONEHUL: i 


7 ‘ +1 ; 
| uP LR dp ~ a, \ PP dp ~s. 


MeHTOM ABJIAeCTCA OllpefeseHve KOPHeli xapakKTepHCTHYeECKUX YPaBHeEHHH COO! 
BeTCTBYIOMMX WudPepeHvasbHbIX CuCcTeM. Pay cBeqeHHH O KOPHAX JaeT Ui 
cJleOBaHve MaTpHIL KosPPumneHTOB SsTHX CuCTeM. B yacTHOCTH, CMpaBeJIMBE 
cueyyroulve MpevoxKeHHus. | 

Teopema 3. B mex cayuaax, Koeda dynkyua p(y, pw’) yOoereme 
psem Hepaeencmeam 


+1 
/ 1 , if. : 
I pe) >0: 2) >) pe wa <1, (i 


—I 


a OAA npedcmaerenusn npubauennoud dyxKkyuu p\™”(u, w’) Oepymca ne 
eole nN? 4NeHOB pa3sAooweHUA mMoKHOu MyNKYyUU p(y, vw’) NO KaKOli-nuobo opm 
20HAANbHOU C BeCOM CUCMeMe NOAUHOMOB, KOPHU xapaKkMepucmuUuYeCcKUX YPAeH 
HU NPUOAWeEHHOLX 3ada4 OelticmeumeAbHoL. 

YcuOBUA (7) BbITIOJIHAIOTCA, HaNpuMep, AJA BCeX 3aqay O pacnpocTpaHy 
HMM W3JIyY4eHHA B paccCeHBalOuIMX M MOPJOWalolnx cpefax. 

Teopema 4. IJ] pu pewenuu memodom caepu4ecKux eapmMoHUK UAL Mi 
modom Mepmenca 3adau 06 u30omponHom pacceAHuu Ku O pacceAHuu no ef 
Kony P (cosy) =1+«,cosy kopau %? xapaxmepucmuueckoeo ypaenenul 
NpubaUuncenuA nNOpAOKA Nl Oepanuuecnol NO mOOYAIO CHusy | i? | > 1 3a UH 
KAUeHUem O6oliHO2eo HYAeeo2o KOpHA. LT pu n—->oco Uu GuKcuposannom 
OES e | 

B HeKOTOpbIX 3aflayaX OKa3bIBaeTCH Y]OOHBIM IIpOBecTH pa3JlOxKeHHI 
dyuHKkunh v(u, t), p(u, uw’) wu f(p, t) MO cHCTeMaM MOJMHOMOB, opTord 
HaJIbHbIX Ha Pa3JIMUHbIX YaCTAX MHTepBasa (—1, +1). Ina Takoro «muord 
WHTepBaJIbHOrOy» BapHaHTa CiipaBeJJIMBbI AHAJIOTHYHbIe TeOpeMbI 06 SKBUBH 
JICHTHOCTH MHTeEPNOJAWUMOHHOrO HW NOJIMHOMMaJIbHOrO MeTOJOB, O CXOJMMOCT 
O J[CHCTBUTeJIbHOCTH KOpHel. 

IIpequaraeMbli MeTOJ, MOXeT ObITh TaK2xKe MPHMeHeH pH pemwleHnu 34 
ay C yYeTOM 3aBHCHMOCTH MCKOMOM (byHKUHH OT a8HMyTa HM 3ajayu, cBA3ak 
HbIX C Ooslee COHKHOH reomeTpueli, HalpHmMep ccbepuyeckolt. 

ApTop npuHocnt rayOoKky1o OnaroxapHocts npod. E. C. Kysnenosy 3a pykt 
BOJCTBO padoToH. 


5 
¥ 


I 
! 


OryeneHue NpukiaqHow MaTemaTHKH Ilocrynuao 
Martematuueckoro HHCTHTyTa uM. B. A. Crexnosa 13 XI 1956 © 
Axkayemuu HayK CCCP 


UWMTHPOBAHHASA JIMTEPATYPA 
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90, 146 (1953). ®J.N. Cooper, J. Rainwater, Phys. Rev., 97, 492 (1955). 
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Hornagn Akanemuu HayK CCCP 
1957. Tom 113, M 2 


PHSHKA 


B. B. TOJIMAYUEB 


HAXO)KAEHHM BPEMEHHDbIX KOPPEJISLMOHHbBIX ®YHKUMA WIA 
ATHCTHYECKHX CHCTEM C JJAJIbBHOAJEACTBHEM HA BPEMEHAX 
41O BPEMEHW CBOBOAHOrO MPOBErA 


(ITpedcmas2zeno akademuxom H. H. Boeoawbosum 19 1X 1956) 


B HefapHel paOote (1) HaMH OblJia BbIBefeHa WelouKa ypaBHeHui qua 
pejeJIeHHA CHMMeCTPHYUHbIX PYHKWMH pacnpeyenenua: 


OF Nit isneny X qt a) 


Ot, = LH (xr); he (X1ty,-.., Xsts) x, al 
+4 [ (gu—qi)s Fesltates«- Xaterty) ey de (1) 
Q 


B kayectpe «HadaJIbHbIX» yCJIOBHH BO3bMe€M 


j ee (Nakao as ee) —- 
aes my, My+Me 
C= - s r d . 
2 py ipa en! i \T] 6 (x; — 4) Il 8 (Xi — Xm,41) » - 
BEECT3,-.., Mp) ~* (T) i=1 i=m,41 
| 
$s 
I] 3 (Oe ie ee ee (tx, Xm» is) sisi Kinyo -my_y+1): 
tM, FM] +1 
(2) 
yukon F; (tx, Xmtiy-- +) Xmp..+m,_,+1), BXOAAU|He B NpaBy!o YacTb 
2 
), ABJIAIOTCA OObIYHDIMM (pyHKUMAMH pacrpegesenua H. H. Borosmooosa (?). 
MMHpoBaHue > BefleTcaA MO BC€EM HaOopaM LeJIbIX YHCeI M,,...,111; 
(tices m Dd 


MMMpoBaHue >» BejleTca m0 Bcem s! mepecraHoBKaM s cuMBOJOB. B (1) u 
(T) 4 nl 
| MBI IpeAMOJIOKHIIM BbITOJHeEHHbIM OObIUHBIM WpesesbubIM Mepexoy N — ov, 


ao, 0 = V/N = const. . 

Tia orbickanua peienus (1), (2) B Culyyae Ma3sMbl, HaxofAUlelcA B 
ITHCTHYCCKOM PaBHOBeCHH IPH OTCYTCTBHH BHeWIHHX HOsIeH, 3ameHuM B (1) 
(Xx) Ha T (pr), P(|9x— |) Ha vb (\qx —4))- 

Pemenue (1), (2) OyqeM ucKaTb B BUAE, pxa NO CTeneHAM yflebHOro 
beMa VU: 


PempOn ore a. s (3) 


A 3TOM HCMOJIb3yeM pasuOxwKeHHe AIA OObIGHDIX PYHKUMH pacnpesleenua, 
1yyeHHoe B (2) AWA Cyyad NWasMbl, HaxOf{AleHCA B CTATHCTHYCCKOM paB- 
3eCHM IPH OTCYTCTBHH BHeWIHUX MoOVJeH. 
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Jlerko BHACTD, YTO pelleHHeM HyvJlesoro NpHOjMxKeHUA Oy eT 


a Ee a aoe = Lone 


Yous i<s) 


Pemwenne nepporo mpH6OuMxKeHNA OyeM HCKaTb B Buse 


FO (ndson sy tabs Meadve (EC onert uml Lele 
: (1<lgs) 


(1<i<jSs) 


(l#i, l+j) 


rye g(xiti, xjt;) — cuMMeTpwuHaad (byHKUMA OTHOCHTeIbHO NepecTaHosK| 
CBOHX apfyMeHTOB; KpOMe TOPO, OHA ABJIACTCH OHOPOAHOH B MpOCTpaHcTE) 
WH BpeMeHH, T. e. 


2 (Xi, Kate) = 2 (G1 — a» tr — te, Dis Po)- 
Tlomyaum 


gq; t, Pr» Po) = g(q— it, Pus Pa) + 


a 
+\\Ka-9, t—t’, pi)g(—q', —t’, P2,p’) dq'dp'dt’, 
02 


rye 
G=Uu—-G t=t—t, 
p 
fe a(h-fe) 
K ? by pee me Af oe ec N E ? 
(q; ts p) 2 Boi oeue a 
&(9, Pr. P2) = 8 (9, 9, Pr, po). (10 
IIpovspeyem mpeoOpasopanve Pypbe MO MepeMeHHBIM @: 
£(q, t, Pr P2) = omer (k, t, Pr» D2) dk; (11) 
Tora mouyyuM u3 (7) i) 
4 Pi 
F(R OES Dis Val =e Z(|2l, Pr, Pa) + 
y | 
+\( Kit tt, pr (Hk —2, pap’) dp'dt’, (12) 
0Q : 
rye 
SOS 
K(k, t, p) a og ae a (13) 
m9 — (2mmé)"!2 i 
1 (eD=Se*29 (1g) aa; (14) 
(|, Prs Ps) =F (Pr) 8 (1 — Pe) + g (lR]) F (pa) F (pa); (15) 
g (\el) =\e-Heg ((q)) dg. (16) 
Vs npocrpancTBeHHoll H BpeMeHHOM OHOposHocTu &(%4t1, Xols) 
r(k, ty Pr» Po) =r(—R, —t, P2> Pi). (177 


SaMeTHM, 4TO 3alaya OTHICKaHHA pemienua (12), (17) aKBuBaneHTHA 3a- 
yauye OTbICKaHHA pelleHua | 


_; PP14 


PAR. i P1> Po) = e ia g(\R|, Pi, Pz) ste 


t 
+\(K @ tt, pre tt py p) dp'at’, (18) 
\ ) 
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KE yOBJeTBOpHIoUlero ycuopMio (17). Ypapuenuve (18) nosyueno us (12) 
jMeHOK =B MHTerpalIbHOM uvleHe r(—k, —t’, pg, p’) Ha r(k, t’, p’, pp). 
Mepb BOCHOJb3yeMCA YOOHBIM pacusieHeHveM 3ayauu (19), (17), a umeH- 
» MOXKHO OTHICKATb pellleHHe ypaBHeHua (18) TOMbKO B OOacrn t >0 
BaTeM MCIOb30BaTb (17) AA MpoqoumKeHUA NoyuenHorO pelleHuaA Ha 06- 
oth <Q. OrbicKanne pelieHua ypaBHenus (18) B oOnacTH t>>0 yyobno 
OHSBOJMTb OMepallMOHHbIM MeTOOM. Bpeyem cuegyromue oOosHayenna qua 
MIaCOBCKHX H300paxKeHHH: 


co 


R(k, @, Pi» Po) = r (k, t, Pi» Do) eres dt (Rez =>.0y, (19) 


co 


K (hk, 2, Pi) = \ K (k, t, py) e-*# dt (Rez>0), (20) 


m 


Be Fk 2,-fi,- Pa) = |e g(\Rl, Py pr) dt (Rez>0). (21) 


0 
foe) jRp. a 
0 


Tana R(k, 2, Pi, P2) HMeem 


V F(R, 2, pi, ps) dp, 


ie, 2; » Ds aaNf Rees , os) t+ K exe 7 
( Pi P2) ( Pi» Pe) (R, 2, P1) ign Reb dn 


(22) 


~Wcnomp3ya (13) uw (15), nosyaum nocwe HeKOTOpBIX BbIYHCIeHHI JOBOWb- 
) PpoMosjkKoe BbIpaxeHHe Jin R(R, Z, Py, P2), KOTOPOe 3a HeRocTaTKOM 
cTa He IIPHBOJMM. 


Copepiuasa oOpaTHoe peoOpasoBaHne Jlansiaca, NOJIYuaemM 
: Imz 
6+ ico 


4 - 
(ests Dis. Pa) = 55 \ R (R; Z, Pry D2) e*! dz (t >0), (23) : 
ez 


o—ico YY 


Rk, t, Pi> p2) =r (—R, a be P2, V1) (tee): (24) 


pmypt (23), (24) qaloT MpHHUMNHaJIbHOe pellleHve 3a- Pact 

qH 06 OTbICKaHHH NepBoro MpHOsIMxKeHHA. 

CkaxKeM HeCKOJIbKO CJIOB 06 aHamuTMYecKOH mpupoye R(k, Z, Pi, P2)- 
THHCTBEHHBIMH ocoOeHHOCTAMH *pyHKuUMH R(R, Z, Pi, P2) B KOHEYHBIX TOU- 
1X IJIOCKOCTH Z ABJIAIOTCA MOJOCbI B TOUKAX z= —ikp,/n, z= — ikp,/m 


B KOPHAX AHCHepCHOHHOTO ypaBHeHia 
J (dg pooetie I) 3 Ce Lhe ray ; 
ge a AM am dt = 0. (25) 


0 
henyyae > 1, |&| <1/rp Kopuu ypasnenua (25) mpHOmH2KeHHO 3arn- 
BaroTca B Buse (cp. (3)) 
—1 art ke 


: 3 \ T 1 
2, ~iw, (I +3ne8)— V pee (26) 


—1)ar2 Rk? 

Zo — iw, (1+ 338)-Ve%pee 1j2r, ’ (27) 
Je ©) = V 4ne?/um — muasmeHHaad yacTOTa; fp = V §v / 4ne? — yeOaenckult 
ayuyc, €—sapsaq anextpona, §=AT. IIpu Oobmuux |2| PyHKWHA 
'(R, Z, Py, Po) BeMeT ceOA CwJleMyIOuluM oOpasoM: pH yfaJieHHu Z B OeCKO- 
2qHOCTb BHYTPM 3allITpHXOBaHHOM OOIacTH (cm. puc. 1) oHa CTpemMuTcA K 
PCKOHEYHOCTH, a IIpH y]aJeHHH Z B 6eCKOHeEYHOCTh BHE STOH OOJAacCTH cTpe- 
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mutca K Hysto. Murepecno, ucnomb3ya pellenue (23), (24), mouy4HTbh op} 
MyJIbl IA PyHKOMH 


a, 


£1 (i tis Ja te) = \\ Gah, Xots) dp,dpr2. (28) 

Ilocule HEKOTOPbIX BBIYMCJIEHHH HMeeM | 
4 Val | 

21 (91, ti da te) = aaa eens (k, t) dk, (29 

g+ico ; 

rik, t) = 55 ( Ri (k, zetdz (t>0), (30 

ry, (2, t)=r,(—R, —1?) (£< 0); (31 


(+e (ep) | ee Oem ae 
Ri (A, 2) = ‘ 


vel) vi 
a3 0 0 


co 

Ls feet oneetiom gy 
0 

YroObl NOyYHTb aCHMNTOTHKY uHTerpasa (30) Aaa Compuux t, HeOOXxO 


TpaJIOB, CM€CTHTb NyTb HHTeErpHpOBaHHA B HEM Bie 
BO TAKUM OOpa30oM, YTOOI MOmOCchI PyHKWAH R, (R, 2 
OCTaJIMCb ClipaBa OT 9TOrO yTH (CM. pHc. 2). 
Torja 


r,(k, t)oe res R,(k, z)e#4-+ res R, (Rk, z)e*.  ( 
2=21 2=22 

BoluvCIaa BbBIYeTbI, NOsTyyaeM . 

ri, (ek, th (1+ g({R|)) e~* cos wot, (34 

rye yY— AeKpemMeHT JlaHqayBCKOrO 3aTyXaHHst 


Imz 


oe 


Puc. 2 = Vv $ Wo are 'D, UroObl nomy4HTb noBeyey 


Hue 7, (k, ft) 1pH MasbIx t, BEPHEMCA HeMocpeJCTBeHHO K YypaBHeHHo nay 
ty (et): 

t 
ry (k, t) = e—Ok*22/2m (1 a g (| k 1)) po uetetien) \ ( aft as e—9(¢—2’)Ph?/2m iy (R, : dt"| 


0 


KOTOpoe Touyuaetca us (18) MHTerpalHeH NO MMMysIbCaM P,, Po. SamMeHas) 
MIpH MaJIblIx f B 3TOM ypaBHeHHM SKCHOHEHIMAJIbHbIC MHOXKUTeIH Ha | u pas 
pela NOuJyuMBmMeecd ypaBHeHve, 6yqeM HMeTb 
ri (ky t)&=(1 +g (|&))) coscagt. (36) 

CpapyuBan (36) c (34), sakmiouaem, 4TO, OYeBHAHO, tbopmysa (34) qaeT xo 
poluee peqcTaBJeHHve O TOBeeHHM pelleHuA pu Bcex ft. 
CaeqyeT NOMYEPKHYTb, 4TO, TaK KaK Mb [OJIb3yemMca passor%KeHHem (dif 
HeENOCpeCTBEHHO TO CTeMeHAM V, (bopmyvia (34) BepHa Ia BPeMeH, MeHDbIIMZ 
BpeMeHH cCBOOOHOrO mpobera. | 
B sak sOUeHHe aBTOp NOMb3yeTCA CyYAaeM BbIPAasHTb YTyOoKyo 6vlaroll 
Mapuoctb aka. H. H. BoromoOosy 3a wenHoe oOcyxeHne WaHHol pasos) 
B BINOJIHEHHOH MOA erO HeEMOCpeACTBEHHBIM PYKOBOJCTBOM. 


Ilocrynuo 
12 IX 1956 


UHMTHMPOBAHHAA JIATEPATYPA 


'B. B. Toamaues, JAH, 105, 439 (1955). 2 H. H. Boronw60o B, Jlunamnue 
ckHe MpoOweMbI B CTaTHCTHYecKOA dusuKe, M., 1946. 3 JI. Ol. Jlauna y, KOT®, 16, 574) 
(1946). 
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Horknxano Akagemun nayr CCCP 
1957. Tom 113, Ne 2 


PHSHKA 


M. M. XAJIEWKHA 


HM3MEPEHHE MOJIHbIX CEYEHHMA oc, JIA HEMTPOHOB 
E,=+14,8 Mes MO CYETY (n, a)-COBNAIEHUH (1) 


(ITpedcmaeaeno axademuxom B. H. Koxdpampesum 13 XI 1956) 


Perucrpal\da MOHOXpoMaTHYeCKHX &-YacTHI, oT peakunH D?(T, n)He! mos- 
A€T C NOMOU[bIO CXeMbI COBIMAaeHHii BbIJeHTb B MpOcTpaHcTBe y3Kuii 
OK HeHTpOHOB OT sTO peakunH. IIpumeHeHue MyuKa KOppesMpoBaHHBIXx 
-UaCTHUAMH HEHTPOHOB JI H3MepeHHA ceye- 
) G¢ [ACT BOSMOXHOCTH H30ABHTbCA OT ChOHa 
‘MPyYruX HeHTPpOHOB, B 4YaCTHOCTH OT Heli- 
HOB peakiunH D*(D,n)He®, wu yapyrux mpu- 
). QL 
B aHHoH paOoTte TpumMeHavyacb TovcTas NaJ(TL) 
-Zr muueHb (puc. 1). Ha mumenb nagar 
OK MarHHTHO- BBIJeJIeHHBIX J[eHTPOHOB C 
prHeh Eyg=160 kop. a«-Uacruup, Bblue- 
LHe H3 MHINCHH, perHCTPHpoBasMcb KPH- Means 
mom NaJ(T!) Tommuvnok d=0,5 MM c cmunsbena *s 
Y-19. Oxo «-cueTunkKa [0 OTHOLICHHIO K aay/ 
UCHH OOpasoBbIBaIO TeseCHbIi yro = 
[,8- 10-8 crepaguan. Ilo ypyryto cropony OT 
HeHH Ha paccTosHuH 75 CM OT Hee Haxo- 
(CA CUeTUHK HeHTPOHOB — KPHCTa CTHJIb- 
a MametpoM 34 mmc MOY-19. 

HlerekTop HelTpOHOB ycTaHaBJIMBaJIcA B WYYOK «KOppeJINPOBaHHbIxX» 


MeesOB LC TOUHOCTEIO. 70,015. fii STOro O-CHCTIMK” MOBOpadMBaicay Me- 
pes 1° cHayana Ha yrol 9 


a 6 (B FOPH3OHTaJIbHOL MOCKOCTH), 
a 3aTeM Ha yrou 8 (B BepTu- 
KaJIbHOH fMJIOCKOCTH) HW B Kax- 
JOM HOJIOX¥KeHHU N-ro CyeTUNKa 
cuuTaIHMch (n, «&)-cOoBMajeHua 
pH OHOM HM TOM xe oOTCUeTe 
a-yacTHH, (pHc. 2). 
ar Mexjy MMleHbIO H CueT- 


GHA 23 25 27 29H G5° 12 2 25 27 GH Fs I 
——— 6 


Patceubammesio 
T-Zr Mawenb 


Puc. 1. Cxema usmMepeHusa ceue- 
HHH of 


YHKOM HeHTPOHOB Ha PpdaccTOA- 
Huu 26 CM OT MHINeHH C M0- 
2. HampaBsmeHHocTb ae HeHTPOHOB, KOPpeIH- — yoTbIO CMelHaJIbHOrO MpHcno- 
HHbIX c a-YacTHIaMH. CueTuMK HeHTPOHOB CTHVJIb- 
d=34 mm Ha paccrosHHH fr=25cM OT MUIIIeHH: COOJIEHHA, ep eee es 
deTUHK Bpalllain BOKpyr MuweHH Mo yrnam 9; HEHTPOHOB HU BBIBOJMJIMCh Hes 
6—no0 yraam 0 nyyuka UWHJIMHApMyeckHe pac- 
ceuBaTemnH. Pasmep paccenBate- 
: JMameTp 25mm, BpicoTa 25 MM. H3amepenve MOJIHbIX CeYeHHM 94 COCTOAMO 


OM, ITO CUHTaH (N, %)-cOBMaeHHA PH HaJIMYHH pacceHBaTeJA H 6e3 Hero. 
8 —no+ d 
oculaOleHua cyeTa (n, «)-coplaseHHH T=e “'°, rae n—4ACIIO AZep B 
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1 cm’, onpeyemssioch o;. B w3MepeHHAX IPHMeHAaCb CX€Ma copnayeHul C pag 
pemmeHvem t= 5, 10-8 cex. CkopocTb cueta coBlayleHHult B W3MepeHHAX COCTAB ISM, 
~ 30 umm/cek; OJHOBpeMeHHO C pervicTpal\vel COBNaqeHHH NOKaHaJIbHO Cum 
TaIMCb HelTpOHbI Ww’ %-GaCTHUbI. 3a BbIXOJOM HeHTPOHOB 3 MHMIUeHH CJICQM I 


mo cyeTy “-dacTHL. 


Ta6uanna 
Uncno amep B 1 cm, NlonH. ceveHua o, 10 o, 10 H3MepeHuaAM o, 10 H3MepeHHaM| 
QNeMeHT n102 HalluM M3MepeHuAM (2) B 6apuax rymmena (*) B Gapuaid 
: B OapHax 
Li if IS) 4,24 + 0,06* 1,45 £0,038 — 
Be 12 1,46 + 0,03* 1,53 + 0,03 1,4+0,1% 
GC USA 1,18 +0,12 1,32 + 0,02 1,20 + 0,04 
Mg eo 1,83 +0,05* 4,75 + 0,03 1,8+0,2 
Al Onion 1,75 +0,08 1,73 £0,038 1,8+0,1 
Fe 8,5 2,01 + 0,06 2,60 + 0,05 2,4+0,2 — 
Cu 8,38 2,66 + 0,07 2,96 + 0,06 2,09+0,1 4 
Pd Graal 4,0 +0,1! — — 
Cd 4,61 4,12 + 0,06 4,44 + 0,09 — 
Sn SoM 4,05 + 0,07 4,68 + 0,09 4,0+0,4 
Pb Dew) 0,28 +0,15 59,48 -+ 0,14 5,1 +0,4 
Bi 2,82 5,33 + 0,08 9,46 +0,11 5,2+0,5 
U 4,73 5,64+0,1 0,87 +0,12 ; 


* Tlo usmepenunm I. A. OpcaHHHKoBa. 


Pe3yIbTaTbI H3MepeHHi co; NMOKa3aHbl B Tad. 1; 3feCb %e NpPHBeTeHH 
qanupie Kyna u ap. (2) u Tygmena (°), momyyeHHpre ApyrHM MeTOOM, Jill 
HeHTpOHOB c 3HeprueH Ey = 14 Mop. ‘ 

OnucaHHublii MeTO H3MepeHHA HeLliTPOHHBIX CeYeHHHi MO2KEeT OBITh pacnpdy 
cTpaHeH Ha HelitpoHb! oT peakuwuHH D*(T,n)He* gaa En > 14 Mop | 
En<( 14 Msp (He3apucuMo oT Toro, ocTaeTca mH peakuHa D?(T, n)He* np 
OOIbUHX SHEPrHAX JeHTPOHOB HCTOUHHKOM MOHOXPOMATHYUECKUX HeHTPG 
HOB (4,5) HH B Hel MOABJIAIOTCA Be TpyMbl HeHTpOHOB) HU AIA HeEHTPOHG} 
or peaxunHu D?(D,n)He® (7,6) u p(T, n)He?. 

MuctutyT xHMuuecKoH u3HKH Iloctynusio 

AxkayemuH Hayk CCCP 2 XI 1956 


UWHTHPOBAHHAS JIMATEPATYPA 


1M. M. Xaaeuku it, [pumenenve cxembl CopmaqeHHi A H3MepeHHA NOMHbIX CeueHH 
ObICTpbIX HeHTpoHoB, Oruer MX® AH CCCP or 13 II] 1953 r. #2 J. H.Coon,E.R. Gr: 
ves, H. H. Barshall, Phys. Rev., 88, 562 (1952). ?S. Goodman, Phys. Rey 
88, 686 (1952). *C.H. Johnson, A. Galonsky, Phys. Rev., 100, 1252 (A) (1955) 
®'R. M. Etsberg. Phys. Rev., 102, 1104 (1956). © W. Franzen, P. Hw biem 
L. Schellenberg, Zs. Naturforsch., 10a, 820 (1955). 
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Jloknxann Akanemun HayrK CCCP 
1957. Tom 113, N 2 


TF EO®H3HKA 


/ A. H. ®EJIBSEHBAYM 


TEOPETH4YECKHE OCHOBbI PACUETA JIPEH®A JIbJIOB 
B WEHTPAJIBHOM APKTHYUECKOM BACCEHHE 


(ITpedcmaszexo akademuxom B. B. Ul yaeiixuneim 26 XI 1956) 


| 


Meruunpili gpelit) myos 8s Apkruyeckom Oaccefine oTmmuaeTcA cK sI0un- 
HOH CJIOAKHOCTHIO BBHAY BJIMAHHA Paya CuyyaliHbIX cbakTOPOB, K_ KOTO- 
1 MOXHO OTHECTH, HallpHMep, IlyJIbCallMH BeTpa H TeYeHHA, (hopMy, pas- 
bI H rulyOHHY NOrpyxXeHuaA JbAMH HT. A. Tlostomy wesmecoo6pasHo pac- 
TpHBaTb Apel) JOB, BeTep H TeyeHHe, OCpeqHeEHHbIe 3a OcTAaTOUHO 
BIO MpOMexYyTOK BpeMeHH. Byyem cuutaTb, uTO pH TaKOM ocpejHeHHH 
MECHIl WJM Ce30H) BJIMHHHe CuIyuaHHbIx (bakTOpOoB ycrpansetca. Kpome 
> JONYcTHM, 4YTO yKasaHHoe ocpeqHeHHOe COCTOAHHe MOXET ObITb movryye- 
MpH pelWeHHH CTauwHOHapHOH 3ajagn. 

YpaBHeHHA YCTAHOBHBUICrOcA J[BHXKCHHA MOPCKOM BOI, JIba UW BOsqyxa 
Jib TOPH3OHTAJIbHBIX J€KaPpTOBbIX OCeH KOOpyuHaT X,Y 3anHuleM, Mmpene- 
Tad HeWHHeMHbIMH HHEPWHOHHBIMH WIeHaMH H WieHaMH, OOyCJIOBJIeHHEIMH 
HM3OHTaJIbHbIM OOMCHOM KOJIHYeECTBOM JIBHXKeCHHA, B Bue 


| 


| 0° 0 e2 ae 
: ‘poate erat Age — 0 = — 8; (1) 
: Te -- Ret Qo"ho” =0; Ty+Ry—Qo"hu” =0; — (2) 
02’ peed 4 ‘Op : : 02u’ iv ; ap 

vA 0z2 + Qu = o Ox? A eos — ae | (3) 


UU, VU — TOPH30HTAJIbHbIe KOMMOHEHThI CKOPOCTH; p— aTMOC(pepHOe jaBse- 
 2(X, y) — OTKJIOHeHHe HHKHEli MOBEPXHOCTH JIbfla OT e€ HEBOSMYLCHHOrO 
W30HTaJbHOrO MosomKeHuA Z = 0 (ocb Z HanpaBsena BHH3); A — TOMA 
a. Kpome toro, g — ycKopeHue cub TaxKecTH; (2 — napamerp Kopnouinca; 
-TIJIOTHOCTh H A -— KOo*PHIHeHT BEPTHKaJbHOrO OOMeHAa, IpHHHMaeMble M10- 
AHHbIMH. OH HM Ba INTPpHXa O8HayaIOT, UTO paCCMaTPHBAeMbIe BEJIMUHHbI 
OCATCH, COOTBeETCTBEHHO, K BO3yxy HW bay. Haxonen, Rr, Ry u Tx, Ty — 
(MOHCHTLI TAHTCHUMAIbHOrO HalpAxKeHHA, elcTBylollero Ha Jie CO CTO- 
[bl BOJbI H BO3sAyxa. TlocueqHHe oMpeyemsioTca (bopMyviamMu 


sale eed Leh pase eis Ea y (9) 


Tpauuuupe ycuoBpusa. Ha mopepxHocTH Jbfa BbINONHAIOTCA YyCNO- 
[ IpHIMNaHnA; upewmosaraetcsA, YTO TeyeHHe MPOHHKaeT TOADKO AO Mly- 
int H = 200 M, COOTBeTCTBYIOUIcH MpHMePHO MOJIOKENHIO BEPXHeH PpaHHllbl 
(AHTHUeCKOH BOJHOH MaCCbI; Ha OOJIbIIHX BbICOTAX BeTEP ABJIACTCH PCOCTPO- 
JeCKHM, IIPpHueM TOPHSOHTAaJIbHbIe rpalveHnThl aTmMociepHOro JaBJieHHaA MpH- 

5* 307 


HUMAIOTCA HE MCHAIOULHMUCH C BbICOTOH: 


(Wane = (Jeane =U"; (O)eme = (Oem—nte = 1 


ws (u) 2H = (0)z—H = 0; 
Lf 4 Op rs , me 1 Op 
(U')z+ 00 = — Or ey? (O')2-—0 = Oar ay 


3amprkaioulee cHcTemMy ypaBHeHuit (1)—(3) ycnosue OasaHca * macce) 

B cTOJGe OT BepXHeli MOBEPXHOCTH Iba JO HMAKHEM paHHUbl COA, OXBAaYeH| 
Horo TeyeHHeM, 

0Q, OQy 38 yi 


B KOTOPOM 

CF oh CS, = "Au", Qy = oS y + o” hv", (10K 

H H 

eer. \udz H. Sy = (dz, NO3BOJIAeT BBECTH (PyHKWHIO v(x, y), ompes 
é g 

qJemsemyto (opMy Jamu | 

OY , av 

Cs aeeNas Oy aoe (iy 


- Ycnosua Ha rpannue Llenrpambuoro ApxruyecKoro Gaccelina L, KoTopyi 
Mbl ycTaHOBuM oO wH300aTe 200 M, dbopmyupyloTcaA He JIA CKOPOCTH, — 
TOJbKO IX HHTerpasbHOrO MOTOKa Maccbl, Tak Kak rpaHuua L ABJIAeTCH 
*NAKOH. Tam, rye m0 HOopMaliH nm kK L_ serpeyaetca Geper, lip H#HuMaew 
(Qn)t = 0. Tam xe, rfe Oeper He BCTpeyaeTcCA, HaNpHmMep y NpomHBa MEXxDyy 
Ulnuu6eprenom u Tpennauquet umm y Bepuurogpa npomupa, pesuunna (Q,)p 
paBHaw C BMOsHE AOCTaTOUHOH TOUHOCTHIO p(Sy)r, 3aqaeTca (pacxOfbl BOJBI 
qepe3 MPOJIMBbI H3BeCTHbI). YkKa3saHHble YCJIOBUA 3alvIeM B Bue 7 


(dc =F (L), (12) 
rye f — u3BecTHad (yHKUMA Ha KoHType L. 


OyeM HMeCTb JIA CJIOM OT HWXKHEM MOBepXHOCTH sbAa JO rayounpt D (1): 


oe a(z—8) 


a ae 
u = sin. == Le SS 
eaAV2 (aiinaeines SoH peor Q dy’ 
e428) . > at (13 
v = ~____ [R, cosa — nes Gai 
SuA VE UR #SOSH way SNM nrg agers 


rie'D'= s/asa=YV O/2A, « = x/4 —a(z —5). 
Hanee us (1), (4) u (7) MoxHO TomyanTh BEIpaxKenua 
‘We. 4 2a 


ae { , (14) 
ee Qa . 
Oy gp 1+ (2a —1) [Rx — (2aH — 1) Ry — Op (2aH — 1) S, — QoSy im 


. KOTOpble, yuuTbBan (2), (10) u (11), sanumem B Buge 


05 cies aed 2a 3 

Ox ge 1+ (aH —1)2 [2at— 17. +T, +0 5% +0 2aH—1) 4); 
15! 

0& mx 1 2a ( 

dy = — ge TH Qart aig | ~ T= + (2a — 1), + O@aH — 1) 4 — = 


4Monaras B (13) z=&, seoga m = ah MH yunTiBad (2), (6) u (15), 


| 
oe CJICHYIOMUMME BbIPaKeHHA JIA KOMMOHEHT CKOpocTH pela sb OB: 
i »—__ Txt+2m)Ty ye 1 { 

2eaA (1 + 2m -- 2m? Qe 1+2m+2m3 1+ pe al)? * 
P x{-d +m[-Ts— at —1)Ty+92aH — 1 1) 3 SE) 5 


ov : 0 
+ m| (2aH —1)T, +7, 40% +000 2], (16) 


men, or en) 1, eT 2a { { 
20aA (1 + 2m + 2m?) Qe 4 ib 2m + 2m? 1 + QaH — 1)? 


x (1 +m) [ @aH — 1) 7, +Ty+0% +0008 — opal 


+m|—Tx + (2aH —1)T fa atonrnn pate male 


} Oynkuna ¥, Bxoyamjaa B (16), ean wi U3 ypaBHeHHsa 

Oy Oy  2aH—1 oT y OL OTy ‘ 
Ox? Taree oA Q ( Ox a ( Ox te oy > (17) 
MIyueHHorO MpH UcKwOYeHHH — U3 ne TlepekpecTHbIM udpepeHuupoBa- 
fem. 


 Ilepexoqa kK BHlunMcneHHIO T, H Ty, TakxKe BxofamMx B (16), 3amuuuem 
meHve ypaBueHnit (3) npH ycuoBuax (6) um (8) B KomMueKcHol (bopme 


a 


W = We + (» — We) ese +h-8), (18) 
USNs OE Open pont 2 2 12 
W=U+10; We= Op’ (ap tig); w= wu” + tv"; pcre nih 


Tak Kak CKOpocTb reccTpoduyeckoro BeTpa mpHMepHO B 100 pas Oosbme 
OpocTH jpelicdha JbAoB, To u3 (18) c BMOMHe JOCTaTOYHOM TOUHOCTbIO 


w = w,[1 — esi2+h-&)], (19) 
Kya (0w/0zZ)2—-n+e = — SWg. OTfeAA B MOCJeqHeM BbIPaKeHHu JI@HCTBH- 
JIibHYIO H MHMMyl!0 YacTH HM yUHTHIBad (5), NowyIHM 
ath ARN dp Op N" ‘s A’ (22 ae 
Te = 20, Ge Hera); ay = 20° \0x Oy (20) 


- Togcrapaaa (20) B (17) u BBo_sd BCHOMoraTembHy!o (pyHKunio OD, cBA- 
unyio c dyHkuvelH Y COOTHOLIeHHeEM 


eae Vee (21) 


IYYHM ypaBHeHve JJanmaca 
) 7D , OD _ 99 
rein earn ees 


 Tpannunoe ycnosue cueqyer 43 Oe H eee 


(), = (P)t — Fp V4 HL (23) 


Tlogcrapaaa (20) B (16) u BBOAA 0k SAR 
4+m dl Au pin 1 . 
= et pea eiW. TAY K’ = Taq (24) 
4 1 
%*—=1——soy7 + Sanat’ 
309 


novlyuHM 


’ Op, ae Ob dp 1 [@ 24/4 oo) 

i =-KP+ KE Ale 1) 2 setae H A’ ox | @ 
Q “A Ov K’ dp { Ez Va 4 
gi Vit at 0 ‘a 1) 22 ZaH—1 ley A A” oy a 


Q TA egy. Z| 
ye Ox] ’ (2 


F Op , Op Te Op ef |e Q “A Ob | 

= ae +K oy a le 1) Ox 2aH —1| oy H A’ oy 
ART Woe ee sc dp 1 Be 2 ,4/ A oy) ae 

a A’ wea eae a {le 9) oy st qh =a oe H A’ A | 


9) “A Oy \ 
OY nore one 


IIpH peasbHbIx 3HaYeHHAX CKOPOCTH ocpefHeHHoro pela JbAOK 
2aH > 100, nostomy Bbiparxkenua (25) C BNOMHE MOCTATOYHOM TOUHOCTHIB) 
MOXKHO epenucaTb, yantolBaA (21), B OKOHYATeJIbHOM BUTE 


ip yy aD , Op 0(p —®) , O(p—) , 
w= — KP 4K LK PE—9) 4 Kr 208) ol 
4 Op , Op 0(p —®) , C(p—) . 
a = K oy K Ox meat Oy : 


BbIYHCJIGHHIO KOMMOHEHT CKOpocTH Apelidba no dopmyviam (26). 
Tlepppie qBa Cularaemble B MpaBow yacTH (26) mpeycTaBsAioT coool KOM 
MOHEHTbI CKOPOCTH YMCTO BETPOBOPO Apelica JIbAOB, T. €. Wpetia, OOyCMOBJMEHHONG) 
HEMOCpeCTBCHHO BJIeKyUIMM jelicTBHeM BeTpa Ha JbAbI. Ec He yaHTbIBaTl 
TOJIMHHbI Jbja (m=O u, cieqoBaTembHO, K’ =0), To yHCTO BeTpOBOH ApenGll 
OyAeT ABJIATbCH H300OapHyecKHM. B NpOTHBHOM CJlyyae YHCTO BeTpOBOH Apert 
JIbOB HECKOJIbKO OTJIM4YaeTCA OT H30OapHyeCcKOrO (HallpHMep, pH m = 1/, 6y7ew 
umeTb K’ =0,2 K). [locmeqyrouyne claraeMble— KOMNOHEHTH! CKOpOCTH rpaqvent] 
Horo Apekiba JbAOB, T. e. Apelitha, oOycoBseHHOrO TpaqHeCHTHBIM TeyeHHeMy 
( Ayamm3 ypeicdbos «Ppama», «Ceyopay uv cranuui «Cepepupiii nomoc 1—4» moKal 
3bIBaeT, YTO B CpeHeM OOMLMH Ape mbAOB Ha 2/5 CKWafbIBAeTCH U3 rpal 
QHeHTHOrO. HW TOJbKO Ha 1/g M3 4HCTO BeTpoBoro ypehda. Orcioyqa BHuAHO 
HaCKOJIbKO BaXKeH rpaMeHTHbIM Apel) wbOB, He YUHTbIBaBLUIMHCA BO BCey 
MpeAbIAyOWHX TeOPpHAX, MNOCBAWCEHHbIX TOJIbKO UYHCTO BeTPOBOMy pelidy 
(cm., Hampumep, (7 4)). | 
3aKJIOUeHHe 3aMeTHM, TO OOOOMICHHe H3JIOX%KCHHOH TeopuH oouyerd 
pela bAOB Ha CIyyaH Kak TepeMeHHBIX KOadcpHIMeHTOB BepTHKaJIbHOTE 
oOMeHa B aTMocdepe H rHypocdepe, Tak H NepeMeHHOH TwyOMHBI MpOHHKHO} 
BeHHA TeYeHHA He BCTPeyaeT NPHHUMNMAJbHbIX 3aTPyAHeHUH. | 
ABTOp Nlowb3yeTca Cayyaem nob6sarogaputs JI. JI. Jlatixrmana u M. E. Iipet 
a, OOpaTuBIuuX erO BHHMaHHe Ha HEOOXOAMMOCTb yyeTa TOJINMHbI Iba na’ 
*Ke B TOM CJlyyae, Kora OHA MaJia lO CpaBHeHHIO Cc ratyOuHO IIPOHHKHOBE: 
HHA TeveHHA. . 


UuctutyT oKeaHonornn Ilocrynusno 
Axajlemun HayK CCCP 9 VI 1956 


UHMTMPOBAHHAA JIMTEPATYPA 


*V. W. Ekman, Ark. f. Mat., Astr. och Phys., 2, Ne 11 (1905); 17, Ne 26 (1923). 
2 B. B. [ly aea# kun, JAH, 19, Ne 8 (1938); 31, Ne 9 (1941). % PLT. TepopKa 
IIpo6nempr Apxruxu, No 4 (1941). 4M. E. Il pen, Merteopoun. w rugpon., Ne 6 (1946)) 
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BHOPH3SHKA 


C. H. AJIEKCAHJIPOB 


HEMPOrOPMOHAJIBHOM MEXAHH3ME HEMP AMOrO JENCTBHA 
HOHH3HPYIOWWEM PAHALMM HA OMYXOJIEBbDIE KJIETKH 


(ITpedcmasaeno axademukom JI. A. Op6eau 19 X 1956) 


SuHaveHve HeIpsAMOrO BUJIMAHHA MyUNCTO sHepruH B Mpouecce smyyeBOli 
JANUM + 3/IOKAYECTBEHHbIX HOBOOOPa3s0BaHHH OOMLENPH3HAHO; OHAaKO KOH- 
eTHbI€ (OPMbI STOO BJIHAHHA U3y4eHbI HeZocTaTouHO. OGbsyyeHHe TosOBbI 
NACTCH OHHM U3 HHOONee s*heKTHBHBIX BHOB HelIpamoro JelicTBuA smMyUH- 
oH SHEP Ha ONyxXOJIb B 9KcHepuMente (1, 2). UspecrHo TaKxKe, ITO TAKHM 
3\elicTBHeM yjlaeTCA OCMaGHTb paKOBYIO AMCMOSHIMIO B Npoecce 9KcHepH- 
HTaJIbHOrO KaHleporenesa (%, 4). Ito o6ycoBuNO BbIGOp HaMH OOJIy4YeHUA To- 
BbI B OlbITaX, CTABHBILHX CBOeH 3aayeH aHaNM3 HeMpAMOrO BJIMAHHA HOHH- 
yrolleH paywalWH Ha OyXoOJleBble KeTKH. 

OnbITbl NPOBOAUIHCh Ha MBIMaX, KOTOPbIM BBOJMIM acIWTHYeCKylO %KH]- 
CTb B OprolmHyio MomocTh. Uepes 6—8 Heli Noce NepeBuBKH TocleqHAA 
A3bIBAIACb 3aMOJIHCHHOH aCILHTHYeCKOM 2KUAKOCTbIO CO B3BeINeHHbIMH B Heli 
'YXOJICBbIMH 3JIEMeHTaMH. OO oTjaeH- 
M adbekte o6yuenua cyqunu mo 
(TOTHYeCKOH aKTHBHOCTH 9THX KJIe- MutToTuyeckad akTHBHOCTbh B KOHTPOJIBHBIX 


Wao umiutiee 4 


K. O6.1yyeHve TosOBbI MpOHsBOUIOCE onbiTax * 

7 cyTKH Tlocwe nepeBHBKH oOnyxouH 

iM Cue yIOULUX PHSH4eCKUX YCJIOBUAX: Ne ee dliiezon-Im lepes™ | mtiepssunl a iebes 

NE y ; pistes: 

rips2KeHve LOO TRB Cia TOKa LO Maye crete in a2 { aac aca aca 

(IbTp 0,5 MM Meu H | MM aIOMHHHA, 

CCTOAHHE OT AaHTHKaTOJa 24 cM, owe { 1,5 |1,44/95 |1,44/95 11,72/445 

<x 3 cm. MomHoctb jo3bl Ip 3THX 2 | 1268 11,68/10012,02/120] — 

NOBUAX Opa 84 1r/MuH. Mopnun o6- 3 1,04 |1,28/123/1 ,04/100)4 , 18/114 

yqasIucb Jo30H 750 u 1000 r. Bce Testo . ee ni oe tose a 
{BOTHbIX, 3€ HCKJIOUCHHEM TOJIOBBI, 6 | 0’76 lo’s /10510;72/95 |) — 
BpeMa oOsyueHHA ObII0 3alllMUeHO 7 0,8 |0,82/91 |0,85/96 |1,88/98 
AHILOBOM MIpAMOYFOJbHOM MOKPbIWIKOH Cpegu. | 1,24 |1,27/104|1,29/106] — 


OMHHOM creHoK 5 MM. BuytTpeHHan = ——— 

BEPXHOCTb 3alllHTbI 6pisia MOKpbITa * 3necb H B OCTAJIbHbIX TaOMIax Mep- 

JCM acdaJIbTOBOrO aka, NOrjomaBiie- Boe YHCO — aOcomIOTHbIe yHCila, BTOpoe— 

MATKOe BTOpHuHoe usyyeHve. Bog- ® MPOHcHTAx K HeXOAHON. 

A U3 OOKOBbIX CTCEHOK 3al[MTbI HMesaCb 

JONbIUAA Web AWWA rouoBbl. PasmMepbl ITO MeIM COOTBETCTBOBAIM WIMpHHe 

H MBIINH; 9TO He JjaBasiO BO3MOXKHOCTH XKUBOTHBIM BO BpeMA OOyYeHHA HH 

IHYTb TOJOBY NOX 3auluTy, HH BbIeSTH Hapyxy. Takum o0pa3oM, 3alllMTHOe 

/policTBO OHOBpeMeHHO oOeceyHBaNO cBoeoOpa3sHyl0 HMMOOMIMSalHIo *KH- 

‘HBIX BO BPeMA JIyYeBOrO BO3/eHCTBHA. 

Y KaxKjoll mpl HemocpescTBeHHO Tepes OOyYeHHeM CTePHJIbHO H3BuIe- 

IM HeOOJIbIIOe KOJIH4ECTBO ACI[MTHYeCKOH 2KHAKOCTH, U3 KOTOPOM MPHFOTOB- 

IM Ma3KH, KaK 9TO JlelaeTCA pH HcCeOBaHHH JeHKOMMTApHOU cbopMy JBI 
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Kpopu. Uepes pasmuHbie cpoKH ocse O6yYeHHA BHOBb OpasH TpoOs! act 
THYeCKOl XKUAKOCTH Jd UpHroToBseHua ma3KoB. Ilocuequne PuKkcupoBagl 
96° cnMpTOM HM OKpalliMBamu reMaTOKCHIMHOM Bemepa JA BbIABJICHHA Ker 
HBIX sep. Bo Bcex cryyaax MpocmaTpuBaiH 5000 onyxoueBbIX 9s1eMeHTOB 
yCTaHaBJIMBaJIM KOMHYeCTBO KIeCTOK, HAXOMAIMMXCA B COCTOAHHH MUTOBA. ¢ 
BeIHUHHA, BbIPAKeHHaA B MPOWeHTaX, XapaKTepH30Bala MUTOTHYECKYy1O 
THBHOCTb ONYXOJIEBbIX 3JIEMCHTOB. ; 

B KOHTpOJIe MBILUM HCIbITBIBAJIH TOUHO Te %Ke BOSAeMCTBUA, YTO HM B OMBM 
3a HCKOUeHHeM O6yseHuA. [IpH 9TOM MHTOTHYeCKad AKTHBHOCTb Yepes TF 
3 yaca mocme B3ATHA HCXOAHOM MpoObl MpakTHyecKH He MeHsAMacb (Tad. T 
HEKOTOpOe CHHKCHHE e€€ OTMeUAeTCA JIMLIb B OfHOM ombiTe H3 cemu (No 4! 
IIpu o6myyenun rouoBbl HaOwOfalOcb OTYeTIMBOe CHHKeCHHE MUTOTHYCCKO! 
AKTUBHOCTH BO BCex 6e3 uCKNOYeHHA OMbITax. Ilocme BosfelcTBUA MY4NCTO 
3Heprun B Jose 750 r (raOn. 2) MHTOTHYeCKaA AKTHBHOCTb CHHKaJacb U B Cpe 

HeM cocTaBAsa 60% OT HCXOAHOH Yepe 


Ta6nuna 2 l vac nocie OOyUeHHA; B Ja bHeHUe} 
Mutorwueckas aKTMBHOCTb B onpiTax c 06- KE (yepes 3 _aaca) OHa He MC 
JIyYeHHeM ToJOBbI WO30K 750 r Tipu OombIUeH jo3e (1000 r) acdext To ) 
MOMKeHHA Yepes | vac Obl TAaKHM * 
Tocne o6ny4enua Kak HW B Tpefbiqymux onbitax (65%)P 
thal Floss Saag HO 3aMe€THO YCHJIMBaJICA K 3 YacaM T0CHy 
ombita | wan | Uc | 3uaca | 2h uaca  BO3JelcTBua (38%). B o6enx cepHm 
ONbITOB, ciycta 24 uaca ocse o6Ty4 
HUA, IpH3HaKOB TOPMOXKeHHA MUTOTH 
1 | 1,26 | 0,72/57) 0,84/67\2,02/160 cKoH aKTHBHOCTH YyCTAHOBHMTb He YI 
: ye 092/84 ee es BajlOCb, H HaMewasacb axe onpesene 
4 1,8 1,1 /60 442/79 2,6 /145 Haw TeCHACHOUHA K YCHJICHHIO KJICTOUR 
5 | 0,9 | 0,54/60} 0,80/89} — TO JeeHHA, HaOMOMAaBIAaAcAa, BPO 
6 | 2,1 | 1,48/70) 0,84/40/2,52/120 yw B KoHTpone. Ilockombky acwuTuyet 
Coen.) 44 ( 0, 87/6010, 28/61) KHe KJICTKH COXPaHAIOT JIMLIb ryMopaile 


HY!IO CBA3b C OpraHH3MOM, MO>KHO Obit 
peqnolaratb, TO B pes8ybTaTe sMyYeBOrO BO3seHCTBUA B aCILMTMUECKYE 
XKHJKOCTb BbIJeHETCA KAKOe-TO BeILECTBO, MOMaBJAIONLee MUTOTHUCCKYE 
AKTHBHOCTb KJICTOUHbIX JJICMECHTOB. 

Jia NpoBepKu STOrO TpeANONORKeHHA B3ATAMA OT KUBOTHOFO, KOTOPOMy 3) 
3 aaca JO sToro Oblia OONyUeHAa romoBa Ao3s0n 1000 r, aclkuTuyecKad *KUAKOC 
ocBoOomeHHad WeHTpudyrupoBaHHem OT 
KJICETOUHbIX 3JIEMCHTOB, BBOJHacb Moy Ta6auma 3) 
KOXKY HeOOJYYeHHbIM MbIWaM C ACIKHTOMB Muroruueckad akTHBHOCTh B ombITa 
OprouHOw nonoctu. Jjo BBeqeHua Oeckse- C BBeAeHHeM NOX Koy HecOryueHHBt 
TO HOH aclluTHyeckoH %KUAKOCTH H Yepes Sarasa asta gee as oa aoe 
1 vac Nocme STOrO y MBIMeH, ABIABIUUXCH “sro75 nonyynsmux 1000 r Ha ronoBy 
TeCT-OObeKTOM, Opa pos ony xomeBoro 
aCWHTa U3 OpIoWIHOH MoMocTH uA NpHro- 
TOBJICHHA Ma3KOB. Bo BcexX OMbITaX 3a HC- —N onira 
KoueHHem ofHoro (Ne 1) Obio o6Hapy- 
X%KCHO OTUCTIIMBOe€ CHW2KeHHE MUTOTHYEC- 


Uepes 1 vac nocH 
BBeJCHHA aciuT. 
2KHAKOCTH 


Mcxogquaa 


KOM aKTHBHOCTH (Ta6s. 3). papya, B qau- 1 1,64 1, 48/90 
HOM CJly4ae OHO OBIIO BbIPAaxKeHO caer, 5 ae ee 
YeM Y XKHMBOTHBIX, KOTOPBIM MIpOH3BOAMIOCh i 1°18 0’98/83 
oOly¥eHHe TOJOBbI. STO MOTO CB eTeJIb- 5 0,56 0; 48/85 


CTBOBaTb 0 TOM, UTO TOPMOSAIee MUTO3 Cpenu. 1,26 1 ,01/80 
BeIECTBO JOBOJIbHO ObICTpO paspymaeTca, 

TOra Kak Y KUBOTHBIX C OOMYYEHHOH TOMOBOM OHO Npokylupyerca Ha MporAl 
*KCHHM OMpeeeHHOrO BPeMeHH, HM MOSTOMY eFO KOHICHTPalluA B ACILHTHOM XKH) 
KOCTH MOXKeT ObITh Oomee HIM MeHee CTaOubHOH. BBegenve TecT-o6beKTy 6e 
KN€TOUHOH ACIMTHOK 2XKUAKOCTH OT HeOO/YYeHHOM MbILIH He CKasBIBanocb F 
MHTOTHYeCKOH AKTHBHOCTH OMNYXOJICBbIX 3JIEMCHTOB. 
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B cBa3H C TeM, 4TO Ip OOyyeHNH ronOBbI JelicrBuIO paqvalnuu noyBepraetca 
acTb, TECHO CBASAHHAA C J€ATEbHOCTbIO HaMOUeUHHKOB (BbICIIMe OTeNbI 
SMUATHYCCKOH HEPBHOH CHCTeMbI H THNODH3), MOXKHO ObIIO MpemoaraTb, UTO 
ABJICHHE B ACIMTHYeCKON AKUAKOCTH BeLLeCTBA, CHM2KAaIOLerO MUTOTHYeCKYIO 
ATHBHOCTb ONYXOJIEBbIX SJIEMEHTOB, CBAZAHO C POPMOHAJIDHOH AKTHBHOCTbIO STUX 
pues. JlevicTBUTeIbHO, OKa8aOCb, YTO OOMYYeHHe FoONOBEI (n03a 1000 r) y »xu- 
THBIX C YJaJICHHbIM HafMOVeTHHKOM * HE BbISbIBAeCT TOPMOXKeHHA MUTOTHUE- 
OH aKTHBHOCTH B OMyXOJeBbIX KJIeT- 
X (Ta6n. 4). / Ta6auna 4 
B COOTBETCIBMM C STHM BBeeCHHe Muroruueckaa AKTHBHOCTb B OMbITaX C 06- 
peKIIETOUHOW ACHHTHYeCKOW MAKHIKOCTH  syyyennem rosospt go30f 1000 r y Mblilel 
# oO yueHHEIX sIlHMHedpsKTOMUpoBaLH- C yaeHHbIMH HaynovewnHkamu 
((X 2KMBOTHBIX NO KORY APYruM acwur- 
{M MBIIUaM He BJIMANO Ha MHTOTHUeC- 
10 AKTHBHOCTb OMNYXOJIeBbIX KJICTOK. ——————— ______ 
DeJCTOAIO BbIACHHTb, C AKTHBHOCTbIO wie Ke ete | mepgett acre | sepesesinaca 
‘KOrO OTJeNa HaMOVeuHHKa CBA3aHO 
OmtojfaBiueeca sBenuve. Ec stot ap- 


Ne Ucxon- Tlocne o6ny4enua 


KT Obl ObI BbISBAH CeKpelMell ropMo- hige Oe ee Wesiey: 
B KOPKOBOTO OT/e1a B CBA3H C BEIIe- 3 0°98 | 1/24/97 1730/94 
HHeM MepesHeli Joneli runocusa aype- 4 0,92 | 0,86/93 1,02/444 
)KOPTHKOTPONHOrO TOpMOHa, TO BBe- _ 9 1,84 | 1,80/98 1,92/105 
He NOCMeqHeroHeOOTYYeHHEIM KuBoT- CPeAH. | 1,08! 1,418/110 | 1,17/109 


IM JOJKHO ObIIO CaMO 10 ceOe TIpHBO- 
‘Th K TOPMOXKCHHIO MUTOTHYeCKOH AKTHBHOCTH aClWTHYecKHX KeTOK. OyHa- 
P 9TOrO He yJlalocb HaOOfaTh MaxKe MPH BBeJeHUH 3aBeOMO OOJbIUMX O03 
{ MBILIMHbIX €(MHUIbI) rOpMOHa. 
| OTpulatebHbIt pesyIbTAT STHX ONbITOB 3aCTABHJI MPeANONOKUTb OTBETCT- 
/HHbIM 3a CHHKCHHE MUTOTHYECKOH AKTHBHOCTH FOPMOH MO3ProOBoro COA Hajl- 
SYeuHHKOB — ajlpeHaJIHH. OMbITbI C BBeJeCHHeEM aypeHadHHa NOATBepAuIU 3TO 
E lipeqnomowKeune: vepes |*/2 uaca mocae 
Ta6auna o MOMKOMKHOH erO HHbEKIHH OTMeyaJOCb 
MHATOTHYCCKAH AKTHBHOCTb B OTIbITAX C peskoe TOPMO*KeHHe MHTOTHYECKOU 
jemennem azpenanuna: 0,15 ma 0,005% §AaKTHBHOCTH acILUTHYeCKHX KJICTOK 
y (on. Ne 1) u 0,2 ma (on. NeNe 2—7) (ra6u. Dye 


fsb Alas CneoBano, OHaKO, BbIACHHTD ellie, 

Ne Yepes 1.4. 30M. MOMKET JM HaOMIOMaTbCA TOPMOKeHHE 
Mexonwag | Neinpenasuna,  MMTOTHYCCKOM AKTHBHOCTH He MIpH BBe- 

JICHUM aypeHaiuHa W3BHeE B Oovee HIM 

MeHee IIPOH3BOJIbHbIX KOJIMYeCTBAX, a 

: - a TIpH ero BbIAeeHHH HajmoveyHHKaMy B. 

3 258 0,48/17 OMpeeJICEHHbIX IKCIEPHMCHTAJIbHbIX yC- 

4 1,48 0, 66/44 oBuaAxX. B 9TOM OTHOIeHHM Ka3aJlOcb 

\ 4 ie mea: YNOOHBIM BOCHOJIb30BaTbCA BbIeeHHeM 
7 144 086/75 alpeHasiMHa TIpH OomeBom pasfparKe- 
Cpeau. 1,57 0,6 /38 HMM. Y acilHTHbIX MbIlleH Ha 7 CyTKH 


Tlocle MepeBUBKH PpacKaJIeHHbIM WnMaTe- 
JieM HaHOCHJIH O%KOr KOKA Oefpa M0- 
(albio B 1 cm®. B npo6ax acuta yepes | u 3 Yaca Nocme omKOra yCTaHOB- 
CHO OTUCTIIMBOe€ YMeHbINeHHe KOJMYeCTBA JeNAWIHXCA KJICTOK (ra6n. 6). 
TeNeHb MOaBJeHHA MHTOTHYeECKOH AKTHBHOCTH B 9TOM CJly¥ae BIOMHE COOT- 
eTCTByeT TOMY, TO HaOuoalocb Mp OOJTyYeHHH YOJOBbI {O30 700 or 
ip. Ta6m. 2 u6). 


* Yyanenue HamoyeyHHKOB MPOH3BOLHOCb B 1Ba IIpHeMa C HHTePBaJOM B 1 cyrku. Uepes 
TK Tlocwe BTOPOH oOMepalHH MepeBHBaacb AaCIMTHYCCKaA KHAKOCTh B OprolIHy10 TMOJOCTE. 
OmyyeHHe MpousBOAHOch Yepes 7 CyTOK Mocse MepeBHBKH. 
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Ha ocHopaHHu MOJLY YEHHbIX pe3syJIbTaTOB MOXKeT ObITb TipecTaBJieHa oony 


€XeMa OJHOrO W3 MeXaHH3MOB HellpAMOrO jelictsua HOHUB3UpyIollel paluany 
Ha onyxolb. OOsyyeHHe FoJOBHOR) 


“Ta6auma 6 ogra IpHBO_T K BOsOY2KTCHHIO BBG 

MutotTuyecKacA aKTHBHOCTb B OMbITaX WWUXxX OTJICEJIOB CHMMaTHYUeCKOU HEPBHOK 
C OXKOFOM KOXKH Ha Oespe CHCTEMbI, CIEXCTBHEM KOTOPOrO ABACK 

ee een Tend Sere CH pedbuleKTOpHadA CTUMYJAWMA Most 
oritaT2, | Hat cabseaint anced eae | eg tes ro ClO# HayMOYeMHAKOB, oTBedaloUlen 
BbIJeIeHHeM afpeHasiMHa; MocueqHHu 
TOPMO3HT MHTOTHYECKYIO aKTHBHOCT) 


{ 0,68 | 0,42/62 0, 38/56 OMyXOJI€BbIX KJICTOK. 
: rae ie Hons Pak MaHHbix 06 H3MeHEHMH TOHY! 
yi 2°3 1736/59 178/78 CHMHaTHYeCKOH HepBHOl CHCTeMBI Tip 
Cpenu. | 1,93 | 4,15/60 1/33/68 WeHCTBHH MOHMSHpytomleH pa/Mallvy 


(>, ®, 7) nosBomseT lpeqnouarath, 
yKa3aHHOe HeMpAMOe BIMAHHE Ha OMYXOUb MOKET OCYUICCTBJIATbCH HW Mphf 
ApyruxX MOKaIM3alHAX JyUeBOrO BO3eHCTBHA. 


LlenTpanbublit HayudHO-HcceqOBaTesIbCKHH Tlocrynmu10 
PpeHTreHopagyHOOrMyecKHH WHCTHTYT 11 X 1956 
JleHunrpay 


UWHTHPOBAHHAA JIMTEPATYPA 


A. Jlo3uucKH i, Apx. nar. aHaT. WH Mat. PH3HON., 2, 


1K. Mapxyse, JL. 
ys, J. A. Jlosuucxknii, Tp. Mucr. peHTreHo.. HM. Mosotopak 
ass 

A 


(1936). * K.IIl.Mapx 
35) 92) ((1940)5 2 An iivare sagne, W. Ny ka, Bull. Ass. Fran¢. pour l’étude du Cancer 
26, ey IRBS = 6. 18k MekKcaHApos, Brona. oKkcn. Ovon. uw meg., 1, 52 (1955 
ye Cnapckuhk, A. E. Ilep6ak, P. HM. Anuu, Bpay. geno, 5, "395 (1935 

P.M. JI 6uMoBa, Tes. joka. Copen. m0 Bonpocam OPE peakuHH opraHHsMi 
Ha BO3eHCTBHe HOHH3Hpyloulero uBsmyueHusa, 1955, crp. 11. . B. WTe6enuucKkum 
Mex. panuon., 2, 3 (1956). ¥ 
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Woksangn Akagemun HayK CCCP 
1957. Tom 113, Ne 2 


BHO®HSHKA 
Axanemux A. M1. BAHOFPAJOB u B. B KOBAJIBCKHI 


B pa6ore (') Obl10 NOKa3aHO, 4TO pagvoakTHBHocTh K4" ye urpaeT HiKakol 
{MB pocte H pasBHTHH Aspergillus niger. Mmeror 3nauenue wulib ero XUMH- 
KH€ CBONCTBa, ero KOHWeHTpallua. Bpiio0 cyemaHo oOmjee 3aKm1I0UeHHe, uTO 
(MoakTHBHOCTD K*° He OTBeTCTBeHHa HH 3a KakHe OuomorMuecKHe peakIHH 
|POLecchl, TeKYUMe B HOPMAJIbHbIX yCJIOBHAX B XKHBbIX OpraHusMax. Opra- 
sMbI HE HCMOIb30BaIM PaMOaKTHBHOCTH Kala MH B Mpomecce duonorenesa 
MOOpeM H3BeCTHY!O PeSHCTEHTHOCTh B MpHpogHo payuoaKkTusuocru. Tepe- 
Jenne STOO BbIBOJa H Ha XHBOTHbIe OPraHH3Mbl Jelano HeEOOXOMMbIM HocrTa- 
BKY COOTBETCTBYIOUlero 9KCHepHMeHTa. Tak BO3SHHKJIO HacTosmyee uccuelOo- 


og KOTOpoOe HHKe KpaTKO H3siaraercs. 

epkalux mHO0 K o6pmHplt, 1u60 OOoramenublit K*° unu, Hakone, oOora- 
ii 39 

“HHBIT Kee, 


| 
| Bea loctaBsena neppy3ua vepes cepAue JaryuiKH pacrBopos Puurepa, 
)Msoronupiit coctaB Kasiva Obl CuleqyioulMi (B %): 


Ke? K* Kt 
OopmuHpt K 93,8 00,0149 6,70 
K#0 (nal “Wa 22,30 
Kee 99,92. 0),0002 0,073 


'Cocrap pactBopa Puurepa: NaCl 0,60; KCl 0,01; CaCle — 0,01; NaHCOs 
12 u HeO 100,0. pH Puurepa, cogepxxaBiero K oObluHbI HIM OOOrallleHHbi 
9 WIM He cofepxKaBuero K 6pm papen 8,4, a cofepxaBuero K, oOorallleHHbIit 
® 8,5. ONbITbI NIpOBOAWINCb Ha H30JIHpOBaHHOM Cepfle OCe€HHHX JIArylueK 
. Tidibunda) no merogy AKo6u, Hamu MogudpuyUpoBanHomy. PacrBop Mporty- 
AJICA Uepe3 BEHOSHbIM CHHYC H MpaByio Ayry aoptol. Jlerounble cocy/bI H JleBaA 
ra aOpTbl WepeBaspiBasicb. KanioId MpucoeqMHAMCb K alllapaTy Ax 
.IMpOBaHHOrO cepAua C MOMOMLbIO WiMoB. BexosHoe H apTepHaJIbHoe [aB- 
ae MOfep2xKuBaslocb B TeveHHe OlbITa Ha MOCTOAHHOM ypOBHe, BeHOsHoe 
} eM, apTepHanbuoe 12,5 cm B. cr. CoKpatlenne H ammuiuryja padorbl cepala 
JUCbIBaJIHCb, Kak OObluHO, KuMorpadom. Ilepdy3sua pacrBopoB Puurepa, 
qepxamux K oOprunpiit uu K%*, umn K4° m pactsopop Punrepa, He cofep- 
wmux K, 4vepes u30/1MpoBaHHoe cepsue JATYWKU Oblia MpovsBeyeHa MHOrO- 
aTHO B pa3HooOpasHolt mocmefoBaTerbHocTH (59 oMnbITOB Ha 8 cepyuax). 
KauecTBe HJIOcTpaluH pMBOJMM HeCKOJIbKO 3allHceH KuMorpata 
Meet, 2, 3). 

‘Tlogcuer uncna coKpallueHuli cepa B MHHYTY HM aMIMVIMTya MpHBOssATCH 
yraon. 1. 

~MuorouncieHHble ONbITbI WOKasaJIM, UTO MOCefOBaTeIbHaA MHOFOKpaTHaA 
ea pacrsopa Punrepa, He cojep2Kalllero XN0pHAOB KanuA, HW COAepKalllero 
PMAJIbHbIe KOJMYeCTBa STO CON, NPHBOAMT K HEKOTOPbIM HSMCHCHHAM BO3- 
MMOCTH cepa, HO XapakTep STHX H3MeHEHHM COXpaHAeT CXOACTBO HEesa- 
CHMO OT TOTO, IpHMenseTcA mM pacrBop Puurepa C XJOpuAOB OObIMHOrO Ka- 
a, un K3* u K?*° (onpirer 14 X (ra6a. |, A, puc. 1) #15 X (puc. 2) u ap.). 
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Puc. 1. Onpir 14 X 1956 r. O6o3HayeHua: P — pacrsop Puurepa, P—K — To xe 6e3 Kaul 
K%*, K#°— pactrop Punrepa cootBetcTBeHHo c K3® un K4°. Ileppoe uncno — 4ncio COKpyl 
WeHHH B MHHYTY, BTOpoe — HX cpeqHAA aAMMIUTYa B MMJIIMMeTpax. OTMeTKH BPpeMeHH 3 Ce} 


{ 
| 
| 
\ 

S| 


a) he 
" 80/16 


Puc. 2. Onpir 15 X 1956 r. O6osHauenua Te 2xe 
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W43MeHenua uncua COKpallleHHH Cepia B MHHYyTy H AMIMIMTY Jbl COKpalllenuii 
SP AaHAtOT OMMHAKOBBIN XapakTep UpPH Nepdy3un pacrBopa Punrepa, cojlep2Ka-= 
yO xNopHyA K odpranoro, K** nan K4°. B ompire 23 XI 1956 r. (pue. 3, Ta6n, 
), B KOTOPOM YepeqoBanuch nepy3ux pacrBopos Puurepa, *cojep2KaBuiero 
pug K*°, u He cofepxKaBiero BoobuLe XJIOpHa KaJIMA, HECMOTPA Ha TO, TO 
STOM cepjlue ObIO OCHOBATEIbHO OTMBITO OT OOBIUHOFO KaJIHA, He HaGmona- 
pasM4HH B padoTe cepjila NO CpaBHeHHIo C OMbITOM, B KOTOPOM Yepejo- 
Cb IpWMenenve Puurepa, cofepxaBiero XMOpHy OOBIUHOrO Kaa UM JH- 
Horo STO comH (ombit 18 XI 1956 r. (ra6n. 1. B)). 


VI 
K49 29/22 


XU rare ig : 
kK“ 272/25 P-K : kK") 924/27 


. 3. Onbir 23 XI 1956 r. O6osHaueHua Te »%e. OTMeTKa Bpemenn 5 ceK. 


KOHTPOJbHBIMH CTY2KUIN OMbITH! (Tab. 1, B), B KOTOPbIX IpOBOANMAcb MHO- 
<paTHaw TocsefqoBaTembHad CMeHa Puurepa, cosepxKallero OObMHBIM Kaui 
JIMIN€HHOPO KasIHA. OTH OMIT MOKa3asIu, YTO paOoTa H30/IMPpOBaHHOro cepj- 
COXpPaHAeT B ITHX OMNbITAX TOT %Ke XapakTep, KOTOPbIN HaOOMaJICA MPH Tep- 
34MM pacrBopa Puxrepa, cofepxapuiero K** unn K*°. 

Takum o6pa3om, H3 BCeX NPHBeeHHbIX JAaHHbIX CleLyeT, UTO paOoTa MbILLUIbI 
ya He H3MeHAeTCA OT 3aMeHbI B Nepcdby3HOHHOH »#XuAKocTH K oOpmHoro Ha 
® unu K*°. Konuentpauua K*° B pacrpopax Punrepa B KpaiHux clyyaax 
yf cMeHe pacrBopa Punrepa c K*® Ha pacrsop c K*°) pasmuuanacb 
~ 6700 pa3. XapakTep coKpallleHHA MbBIIUIbI CepAlla 3aBHCed TOJIbKO OT CO- 
KAHUNA (KOMMUECTBA) BCero KaJIMA, H He 3aBUCeN OT COfep2xKanuA M30TONAa K4*°, 
TeEPeCHO OTMETHTb, UTO AelCTBHe HCKYCCTBEHHOPO KOPOTKOMKHMBYMerO paluo- 
rMBHOrO u30TOHAa K4? Ha H30MpOBaHHoe cepAle JATYWIKH He OTMMGAIOCb OT 
[CTBHA OObIUHOrO KasHaA (*). 

Tounpiii MexaHv3M BUJIHMAHMA KaJIMs Ha MBIMUUbI He ycTaHoBseH. Cuntator, 
) Kanuil CBA3aH CO MHOrHMH MpolleccaMu, HAYULMMM B Mpilute. [lormonujenue 
IMA MBIUUeH ueT NapameibHO CHHTesy TIMKOreHa, a BbIJeeHHe Kalua 
igaHO c pacnagom rauKoreHa. BeposTHo, B MbilIle OOpasyerca cHcTeMa: 
34H — Kanuit — rauuKkoreH. OcBoOo*xeHve KaJIMA MNpOMCXOANT NOX BJMA- 
M HepBHbIX HMIysbcoB. Tloassene CBOOOHbIX MOHOB KaJIMx, BO3MOXKHO, 
sbIBaeT OxoTOKH. IIpx nopplilieHHO KoneNTpaunn K mponcxoguT coKpamenne 
WICYHBIX BOJIOKOH. 
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TaOanna- 


Pa6ota cepaia 


Tlepbysvonuaa x«ug- | OObem xuyK.,|Bpema nepdys., Pp 

KOCTb ‘cm? MHH. come aMIIMT ya, MM| cepfila, Mui 

A. Oman 149%. 1956 Tr: 
Puurep — 4 60 10 
Puurep c K39 54 13 60 10 
Puurep c K?° 50 14 07,6 9,6 
Puurep 6e3 K 15 16,9 ocT. Ha 15 J 
Punrep c K%° 40 16 56,4 10,6 7,0 
Puurep 6e3-K 14 10,5 ocT. Ha 5,0M 
Puurep c K?0 04,5 17-0 o7 1G 6 
Puurep o2 14 03,8 13,0 
Puurep c K%® 49 WA 02,6 13,0 
B. Oust 23° XI 1996: 1. 
Puurep = 69 31,4 32 
Punrep 6e3 K lal 8 ocT. Ha 3,0 M. 
Punrep c K*40 45 15 30 29 2,0 
Puurep 6e3 K 6 3,0 ocT. Ha 1,0 M 
Punrep c K#0 45 16 30 26 4,9 
Puurep 6e3 K if 3 ocT. Ha 1 M 
Puurep c K40 50 14,9 29 DY 4 
Puurep 6e3 K 4 9,90 oct. Ha 0,8 mM 
Puxrep c.K40 50 16,9 27,4 22 4 
Puurep 6e3 K 3 3 oct. Ha 0,6 m 
Punrep c K40 57 20 lee 28 5,9 
Puurep: 6e3 K OFS 4,9 ocT. Ha 0,0 M 
Puxrep c Ko * 120 36 HD 20 i 
Punrep 6e3 K 250 4,0 oct. Ha 0,6 m 
Punrep c K*? 92 26 32,4 27 6 
B. Onpt 18 XI 1956 r. (kKoHTpowms) 

Puurep — 30 32,7 13 
Puurep 6e3 K 30 14 ocT. Ha 9,0 M. 
Punrep 64 15 32,8 11,5 Ones 
Punrep 6e3 K 29 39 oct. Ha 20 Mm. 
Puurep 37 1350 33,4 13 pe) 
Punrep 6e3 K 24 13 ocT. Ha 7 M. 
Puurep 02 27 30,3 16 re) 
Punrep 6e3 K 20 12 ocT. Ha 6,5 M. 
Puurep 39 19 20,7 17 9 
Punrep 6e3 K 18 4d ocr. Ha 6,5 M. 
Puurep 81 22 ol 4 16 ) 
Punrep 6e3 K 18 8,5 oct. Ha 6,5 M. 
Punrep o7 20,0 OLNi Th) fos 6 


113 HalIMX ONBITOB culeqyeT, YTO payMoaKTHBHOCTS K!° He yyacTByer B 3THR 
mpoleccaX HW JO KeH ObITb CeaH BbIBOA, YTO pawuoakTHBHOCcTb K*° He oTBer 
CTBeHHa HH 3a Kakwe OnONOrMYeCKHe NpOueccbl H XHMMYeCKHe peakIMH, TeKY: 
UMe B MbILWILaX 2KMBOTHBIX HJIM BOOOULe B 2KMBOTHBIX OPraHH3Max, TaK Xe Kal 


H B pacTHTeCJIbHbIX OPraHl3Max. 


UncrutyT reoxuMuu 4 aHanuTHuecKoli 
xumuu uM. B. HM. BepHagcKxoro 
Axayemuu HayK CCCP 


1 A. Tl Buworpagos, JAH, 110,83 (1956). 


UMTHPOBAHHAA JIMTEPATYPA 


Am. J. Physiol., 125, 410 (1939). 
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Tloctynuo 
1 XII 19565 


2 J. Hamilton, G. Alles 


Jlokaaynr Akagemun nayr CCCP 
1957. Tom 143, Ni 2 


BHO®H3HKA 


lr. l. THXOHOBA 


SPSOJIOTHYECKHE H3MEHEHHWS B POrOBHLE FJIA3A_ KPbICbL 
NOW BJIMAHHEM YJIbBTPA®HOJIETOBbIX JIYYUENM 


(ITpedcmaeaeno axademuxom K. H. Cxps6unoim 4 XII 1956) 


M3 opranbMousorvyeckoli NpakTHKH H3BeCTHbI CLyYa NOpaxeHuA ras ysab~ 
}PHOMeTOBLIMH JlyYaMH y paOOTHHKOB KMHOCTyAUli, pH pabore ua cBapke, 
|\JMbIIMHUCTOB, Ip padoTe c KBapLeBbIMH JaMMaMH B KJIMHNKaX UT. 2. Bowb- 
> KayIOTCA Ha CBeETOOOASHb, pe3b B Tyla3aX, CHbHOe clesoTeuenue. [Ipu 
jcoTpe OOHapy2xKuBaerTca THNepeMUA CAHSHCTHIX OOONOUeK BeK, NOBpexkeHHe 
(:TeHA POTOBHULI B Bue OOpasoBaHHA NOBePXHOCTHBIX My3bIpbKoB. Boses~ 
(HbI€ ABJICHHA, KAK MPaBHJIO, PasBUBaIOTCA y YeMOBeKa Yepes YeTHIpPe-WeCT. 
}OB Tlocule JeHCTBUA Ha ras ybTpadvoeTOBbIX Jyyeli, B TeYeHHe OHOTO. 
f}a fOcTHraloT MaKCHMyMa HM 3aTeM B TipofomKenHHe 20—40 yac. yracaror. 
WHKIMA Tyia3 BoccTaHaBuuBaetca (1). OfHako 3TH KIHHMYeCKHe HabmIOeHUs 
TIOATBeEPKeHbI MOPOMOrHyeCKHM aHaJIM30OM H3MeHeEHHH, MMeIOULAX MeCcTO. 
1 J\aHHBIX NopaxKeHHAx. 
|B nactosiem ucceqoBaHHH Oblsia MocTaBseHa 3afada H3yYHTb rHCTOJOr~ 
i.KHe M3MeHCHHA B TKAHH POroBHIbl NOce OMHOKpaTHOrO jelicTBHA 9pPHTeM~ 
x 03 yJIbTpavoueTOBbIX syuel. ; 
) MccneqopaHve mpopeyeno Ha 50 GembIxX Kpbicax B BO3pacte 2—3 mec. IIpa- 
fH rla3 2XHMBOTHOrO B TeyeHHe 21/2 MHH. OOy4asICA PTYTHO-KBaplWeBOH aMMon 
*K-4. Jlamna Haxojuuacb OT ria3a Ha paccTos HHH 30 cm (6-108 Br-MHH/M?). 
TJOMOILbIO MaCKH-O4KOB JIeBbIM ras 9KpaHHpoBasica. B HaMeyeHHbIe CpOKH 
(15; 25 u 40 uac., 3; 5; 7 u 10 cyt.) *KuBOTHBIe 3aOMBaIHCb, rasa 9HyKJeH-. 
3aJIMCb HW PUKCHpOBasHcb B *RHAKOcTH LlenKepa. IIpenapatpr oKpawiMBaHcb, 
oKapMuHoM 10 [eiifenraliHy HM Kese3HbIM TeMaTOKCHJIHHOM 110 Pero 4H NO, 
JIbreHy. 
| Usyueune ria3 2KMBOTHBIX, OOJYUCHHBIX PTYTHO-KBapleBol amo IIPK-4, 
IABYIO OlIpesesIeHHble H3MeCHCHHA B TKAHAX Tvla3a UW, B YaCTHOCTH, B poroBHile. 
‘Tipu wapy2xHom ocMorpe raa3a yepes 5 yac. Mocme OOyYeHHA OTMeTAeTCH 
e30TeueHHe HM THMepeMusA cocyfoB HMOa HW CM3ucTOH OOonOUKH Bek. Makpo- 
onueckoe HCcNeOBaHHe POroBULIbl KMBOFO rasa B STOT NepHos He OOHa- 
*KMBaeT BUAMMbIX H3MeHEHHH. OWHaKO Ha OKpallleHHbIX Cpe3aX MO?KHO BHJeCTb 
pylieHve B CTPOeCHHH TeX YYACTKOB SIMTeIMA POTOBMIbl, Ha KOTOPbIe HeMo- 
SICTBEHHO Maja ybTpadvosetosple yy. Hapyiwienua 9TH HesHayHTeJbHbI 
3bIPaxKalOTCA B HEKOTOPOM YBeMMYCHHM PasMepOB KJeTOK HM Oosee cma6oM UX 
paluuBaHuu. Panee mmoCKHe MOBepXHOCTHble KJIeTKH MPHHHMAaIOT OKPyrlylo 
pMy. OcTaJIbHble CJIOH POroBHIbl He H3MeHEHBI. 
‘Uepes 15 uac. rumepemua cocyfoB HM ClesoTeueHHe BbIParKeHbl CHJIbHee. 
CNeOBaHHe POFOBHIbI KMBOTO Ta3a C MOMOLM{bIO OHHOKYJAPHOM JYMIbI BbI-~ 
JIseT H3MCHeHHA, OTMCYeCHHBIC B KJIMHHYCCKOM MpakTHKe: poroBulla cierka 
THaA, MOBEpXHOCTb ee HePOBHaA; SIHTeHH MOKPbIT MCKUMH OTBEPCTHAMH 
y3bIpbKaMu. 
‘Ha ructrosornueckux mpenapatax (puc. 1) BHeH HEKPO3 KJETOK SIHTeHA. 
JIM W3y4aTb. SINTeMHM POFOBHIbI B HallpaBseHHH OT wiuMOa, rye OH IIpHKpbIT 
‘BpeMa o61yyeHa BeKaMH, K LeHTpy, TO MOXKHO NPOCMeAUTb HOCTeMeHHOe: 
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yBemuueHve AuCTpotbu4ecKUX H3MeHeHHA B MpoToMlasmMe WM Ape, T. ©. Pasi 
Hble cTelleHH HekpoOuotruyeckoro mpouecca. B nepudepwyecko 30He pol 
BHIbl H3MCHCHMA He3HadHTeJIbHbI WH BbIpaKaloTCA B HapywWieHHH IpaBMJibH 
CMOMCTOCTH SIUTeMA, HeKOTOPOM yBeMYeHHH pa3sMepoOB KJIeTOK, 000C06j 
HHH B IOBepXHOCTHOM Cjl0e PpyMM KJeTOK OBaJIbHOM POpMbI. OTH K/1eTKM MMe 
Ooslee CBeTJYIO, YM B HOPME, MIpOTONMasMy, TEMHOOKpallleHHOe APO WM KPYTE 
ApbuuKkO. YBeIMUCHbI MexKKeTOUHbIe MpocrpancTBa. Berpeyalorca aTHnn 
CKHe KapTHHbI MHTO3A. 

Bawke K WeHTpy ucTpodwueckue Mporecchl BbIparxKeHbl Oomee pes! 
Uactro HaOm0aiorcd KapTMHbl KapHopeKcuca. OT Apa ocTaroTcaA JIMUIb ¢ 
J@IbHbIe rbIOKH pasHOH BeHUHHbI, pasOpocanHHble B NpPOTOMMAa3Me KJICTKE 
MHOra HW BbIXOAULe 3a ee Npeseni. IIporonmasMa CTaHOBUTCA MeHee Mpospé 
Hol. B HeKOTOpbIX MeCTaX OTMeYaeTCA BakyOH3aUWA KeTOK. CBA3b HEKPOT 
3UpOBaHHOPO SMMTeMabHOFO NwacTa C COeAMHHTebHOM TKAaHbioO Hapyimaerc 

B WeHTpasibHbIX y¥aCTKaX POTOBHUbl BUAHO OTMAaeHHe OTACJIbHBIX SMM 
JIMAJIbHBIX KJI€TOK HW WeuIbIX KJI€CTOUHBIX rpynm. CoeqMHMTebHaA TKaHb OTeY 
(PHOPUNIAPHOCTb MWacTHH HapylleHa, YeM HW OOBACHAeCTCA, BEPOATHO, ee TOMY 
HeHve. QHAOTeIMH HECKONbKO yTOJWeH, ero Apa yBeJIMUeHBI. 

DKUAKOCTb NepeqHeH KaMepbl ruia3a Ha PUKCHPOBaHHbIX MpelapaTax Mp! 
oOpetaeT caOOBOJIOKHHCTY!IO CTpyKTypy. 

K KOHUYy BTOpbIX CyTOK Npowlecc OTMaeHHA HEKPOTH3MPOBaHHbIX Ker 
SNMTeIMA 3akaHuMBaeTcH. CoeqMHHTeMbHaAd TKaHb COOCTBeHHOrO BelllecTBa 
3a HCKJIOUCHHeEM TepHdepuyecKHxX y4acTKOB POroBHbl, orouena. JleiKoms 
OOWJIbHO HHDWIbTpupPy!OT BCIO TOJIMLY OCHOBHOrO BelliecTBa. B NOBepXHOCTHb 
CJIOAX OFOJICHHOH COCAMHUTEIbHOM TKAaHH, B y4acTKaX, Te SIMTeIMM paspyllel 
oOpasyeTca CNVOWHOM JeHKOWUTapHbIM Oapbep, HMHTHPYIOULH SNMTeMMaJI bub 
miacT (pwc. 2, 3). [Ipupmeyenupie cioa MpOsyKTaMH pacilafla SMMTeHaJbHb 
KJI€TOK JICHKOLWHTbI BbIMOMHAIOT, BO3MOXKHO, H Apyrylo PyHKWMIO — salllnilaw 
OFOJIGEHHY!0 COCAHHUTEIbHYIO TKaHb OT BPeHbIX BOSTeEHCTBHH BHEWIHeH cpe[bl 
Ilo nepudepuu poropuubl, rye smuTemu coxpaHusca, JeHKOMUTI He OOpasyW 
TIOBEpXHOCTHOTO Oapbepa, a PaBHOMePHO pacripefenAloTcA lO BCeH TOMIMIe OC 
HOBHOPO BellecTBa. . 

B coxpaHHBUIMxca NepudbepwyeckuX yuacTKaXx SIIMTeIMA, KOTOPble BO BpeM! 
OCBeILeCHHA KBapWeBOH JaMNOM Obl UPHKpbITbl BeKAaMH, H3MeCHEHHA B KJeTKa) 
HOCAT CBOeOOpasHbIli XapaKTep (puc. 4). 

Bombe wacTbio Mopdouoruyeckue HapyllieHHA HaOwOfaloTcaA B CaMbIxX 110 
BePXHOCTHBIX KJleTKaX H B KJleTKaX Oa3ambHOro CIOS. 

JlerenepaTuBHble H3Me€HeHHA MOBePXHOCTHBIX KJIETOK CXOQHbI 10 dopM 
€ TEMH, KOTOPbI€ OTMeUaIHCb B palione MpsaMmoro JelicTBUA yJIbTpadHoseroBbl 
JyyeH. OTo OObACHAeTCH, BEPOATHO, TeEM,— YTO OHH NOMyyaior Oosmburyw, FeM 
HWDKeeKAaMHe KJIETOUHBIe COM, AOsy paquanuu. Hwxuve pap noBepxHocr 
HOrO COA M K€TKH CpeAHeTO COA MOUTH MOMHOCTHIO COXPaHAIOT CBOM XU 
HeHHbIe€ CBOLMCTBA. 

Kurerku >Ke CaMoro BHYTpeHHero 6a3aIbHOTO COA OKa3bIBalOTCA WyBCTBH: 
TCJIbHBIMH axe K HEOOMbWOM Ose JYYHCTOM SHEPrHu, KOTOPaA HX MocrTuraet. 
Xapaktep jlereHepaTHBHBIX H3MeHeHMM B HUX OTMMYeCH OT panee ONMCaHHBIX. 
Basasbuie KJIETKH WH UX Apa pe3sKO yBeMUMBAIOTCA B pasMepax. Tak, Ha BTO 
Po JeHb Mocie OOyyeHHA OHH B 2,5 pasa Coble HOPpMasbHbIX. B TeyeHHe 


_—_— 


Puc. |. Hekpos anutenmaIbHbIxX KNeTOK poroBHubl. 15 vac. mocme oO6y4eHHA PTyTHO-KBapleBou 

mamnou. AgaH. Muxkpodoto. Ox. 7, 06. 90X : 

Puc 2. Unhusrpanua porosuypl seKonuTamu. Mopdosormueckne H3McCHeHHA B NepeqHel Kae 

Mepe ruiasa. 40 yac. Mocre OO1y4eHHA PTYTHO-KBapLeBol Jamnon: /7. 5 —netikountapubii 6apbep, 

/K.1. K— xxukoctb nepequeit Kameppl raza. Asan. Mukpodoro. Ox. 7, 06. 10X } 

Puc. 3. [lopepxnocrubiii neKOUMTAapHbIi Oapbep B OFOCHHBIX y4uacCTKaX COeCHHUTeAbHOM TKAHE 
(JJ. B). Peaxuua @Denbrena. Muxpodorto. Ox. 7, 06. 40X, pempox. 9: 10 

Puc. 4. Basanbubie KneTKH B MepHiepHuecKHx yuacTKax SmMTenHA poroBHuB. 40 ac. nocie 
oOsyYeHHA PTYTHO-KBapueBoK ammo. A3saH. Muxpodoto. Ox. 7, 06. 90 
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Pure. 4 


TIAH, 113, Ne 2, TuxonoBa 


a 


PaHsAIOT elle BCe CTpyKTYPHbie KOM- 
<HTbI: IMTONMA3MY, Apo C 3epHaMM XpOMaTHHAa H AApBILIKOM. OHaKo B Ta- 
OasabubIX KeTKaX HM pa3y He OTMeUamHCD IpH3Haku jenenun. Ecnu 


TK. ['u6enb Hactynaer Ha Tperuii Jenb B pesynbTate BaKYOJIM3allHH WHTO- 
MbI H JIM3HCa Ajpa. 
K KOHILy BTOpbIxX CyTOK B Mepequeit KaMmepe rvla3a pH OKpacKe a3aHoM H 
TOKCHJIMHOM BBISIBJIACTCA TOTHOBOJIOKHUCTad CTpyKTypa (cM. puc. 2), 
MoxuHo npeqtonarath, uro onucaHnpie HapYIeHHA B CTPOeHHH SIMTeIUA H 
PTeNMA, a TAKKE U3MCHCHHA B TepeWHeil KaMepe raga CKaSbIBaloTCH OTpPU- 
|-IbHO Ha NMTAHHM POrOBUUlbl, YTO, B CBOIO OYepeslb, OTParkaercsn Ha CTPyK- 
© €€ OCHOBHOrO BellecTBa. ITHM OODACHAeTCH, BEpOATHO, OTeMHOCTL *u6- 
JI OCHOBHOTO BellleCTBa H NOMYTHeEHHE POroBHlBl. 

epes 3 CYTOK B poroBulle y2Ke ACHO BbIPaKeHbI Mpoueccbl BOCCTAHOBMeHUA. 
ITeEMMM HanoN3aeT Ha OOHAAKEHHbIE YYaCTKH OCHDBHOrO BellectBa. Ha 4 cyrKH 
OKpbiBaeT JedbeKT WemuKOM. Unco cmoeB B HOBOOOPa3s0BaHHOM 9SMUTeITHH 
*MeHbINe, YEM B HOpMe. QnuTeIHi Hempouno coequHen c Substantia prop- 
4TO MOXKHO OOSACHHTb OTCYTCTBHEM Ha JaHHOli crajjun BoymeHoBoll Mem- 
HbI.C MOABJICHHEM SIMTeIMA JeHKOUMTapHblit Gappep ucuesaeT, KONMUeCTBO 
KOIUMTOB 3HaUHTeJIbHO YMeHbINaeTCA, HM OHH PaBHOMepHO pacmpejensiwrca 
Bceli TONMe poroBpuubl. K stomy cpoky Mponaglaer OTeYHOCTh OCHOBHOrO Be- 
‘TBa, NOABJIAeTCA (UOpHIIApHOCcTS. C BHYTpeHHel MOBeEPXHOCTH POrOBHUBI 
@KOTOPHIX MeCTaX SHAOTeEIHA OOpasyIOTCA KJeTOUHbIe HalVIbIBLI. YKUAKOCTD 
eel KaMepbl He HMeeT Ha IipelapatTax yxKe Tako pesKol dbuOpunApHoli 
yktyppl. B nel nosBasetca OoubuIoe KONMYeCTBO JIelKOMHTOB, BbICeJIMB- 
XCH H3 payly2XKH WH WHIMapHoro Tesa. 
K 7 u 10 Hio pH MpHMeHeHHEIX HaMH J03ax ybTpaduomeropol paqualun 
YKTypa PpOroBulibl He OTMMYAeTCA OT HOPMBI. 

AvasIv3 pe3ybTaTOB MCCIeEAOBaHHA IIPHBOAUT Hac K cwlefytolleMy BbIBOJY. 
cle JCEHCTBHA YJIbTpadvoueroBHlx JIyueH Ha Tla3 B POroBHle pasBHBaeTcA 
MaJIMTeIbHbIN Mpowecc abTepHaATHBHO-3KCYAaTHBHOTO XapakTepa C HeKpo- 
[ B 3NHTeEMMH HU NeHKOWMTAapHOH MHpUAbTpallueH B CTpoMe. OToT Mporecc 
JIeH C HApyWIeHHAMH B KOXKE, BbISBaHHbIMH JeHCTBHeEM IPHTeEMHBIX 03 yJIbTpa- 
IETOBOH payuaunn (*). 

Oco6oro BHHMaHHA 3aCJIyKHBAIOT H3MeHEHHA, MpoucxosaujMe B Nepude- 
leCKUX yUaCTKAaX SIMTeEIUA, IPUKPbITbIX OOMbIIYIO YaCTb BpeMeHH OOM yYeHHA 
aMH, a Tak2Ke B 2KHJ[KOCTH HepesHel KaMepbl. B sTHx yuacTKax, re nopaxe- 
», BbISBAHHOe pasMallMell, MeHbIe, UCM B IeHTPaJbHbIX OOACTAX POTOBHUBI, 
OeCHHO OTUCTIINBO MPOABIACTCH CHeUMPMYHOCTH peaKUHH TKAHH B OTBeT Ha 
lelicTBue AyuucToH sHepruu. YBemMueHHe pasMepOB KJIeTOK B 6a3aJIbHOM 
e SIUTeIHA POFOBHUbI H KOXKH Y PasHbIX HKHBOTHBIX MO AeCHCTBHEM yJIbTpa- 
IETOBLIX yyelt U yyel PentreHa HaOsm0fau px aBTOpOB (?, Be). OsOe. 
6 STOTO ABJICHHA JIGXKUT CHOCOOHOCTb pa3JIMUHbIX V3 yYeHHH MOfaBJATb 
roTHUeCKOe JeeHve KeTOK, H B MepBytO O¥epeb MOMOJEIX, Manokudpepeu- 
YOBAHHEIX KsleToK. Kmerku HeKOTOpoe BpeMa ocae OOyYeHHA COXPaHsAIOT 
3HeHHbIe CBOlicTBa (MMTAOTCH, pacTyT), HO 3aTeM norHOaior. Ormeuaertca 
oe yrHeTatoulee JelCTBHe H3NyYeHUH Ha TpOlleccbl KIeTOUHOU nuddepenuu- 
KH. ee 
Lluroxumuyeckne WH OMOXHMHYeCKHe padorTbl MoceqHUX Jet (6, 7) BHIABHI 
‘OKYIO UYBCTBATEIbHOCTh AMCPHbIX HYKMCONPOTEHHOB KCTOK K yabTpacpHo- 
OBOMY H JipyruM BuamM usayyeHHii. PesysbTaTbl Onospusnyeckux HCCE]O- 
Mi TakxKe WoKa3anv, YTO yAbTpapHOseToBble MyIH JeEHCTBYy!oT He Ha Beto 
TKY, a Ha OTJeNbHbIC MUKPOCKOMMGeCKHe cyOMHKpOCKOMHUeCKHe JJICMEHTHI, 
ojlaliivecsd, rlaBHbIM oOpa3om, B ape. IIpeanonaratoT, YTO TakHe 9Ne- 
IThI CulelyeT HCKaTb B xpoMaTuHe spa (°). , 

Ha ocHoBaHuu 3THX paOoT CTAHOBHTCA 6onee ACHOM MpHunHa yrHeTatollero 
CTBUA YAbTPapuoeTowblx Myyel Ha MUTOTHYECKOEe NeeHHe Hi uddepenuyn 
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POBKy B KsleTKaX, MOCKOJIbKy pas3MHO*eHve H AuddepeHuupoBKa nepaaaa 
CBASAHbI C J€ATeMbHOCTbIO s/lpa. 
Vs3BecrHo, ¥To yJIbTpapHvouseTOBble JIYUH BbISbIBAIOT ONpPeeCHHbIC H3Me 
HUA B KallWJIApHOH CeTH: yBeMYMBaeTCA KOJMUYCCTBO KallMJIAPHbIX Tet 
M IIPOHMIaeMOCTbh HX CT€HOK, MOBbIWAeTCH COeprKaHHe OeKa B KPOBH 
Iloapnenve Ha P@UKCMpOBaHHBIX Mpenaparax B nepequeH KaMepe rasa mc 
O6NYYeHUA ysIbTpavoMeTOM BOJIOKHMCTOM CTpyKTypbl OOBACHHeTCA, Md 
* JIMMOMy, BbIMOTeBaHHeM OemKa 3 COCyJOB JMMOa, peCHHYHOFO Tela, palyx 
oOou0UKH. OHakO He HCKIOUaeTCH TaK2Ke€ BEPOATHOCTb HeIOCpeACTBeHE 
BJIMAHUMA syyel ybTpaduoseTa Ha XKMAKOCTb NepefuHeH KaMepbl ryia3a. 
VYxctntyt mMopomorHu 2KHBOTHBIX Tlocrynuuo 


um. A. H. Cepepmosa 3 XII 1956 
Axkayemuu Hayk CCCP 


UHMTHPOBAHHAS JIMTEPATYPA 


1B. C. Kpacuosugos; Becr. optanm., 32, 8s. 5 (1953). 2 T. C. ‘Garipieme 
Becr. peteH., 13, B. 1—2 (1934). 3 C. AOmeKapuMoB, K. AnmbIMOCKOB H 
Peep. cOopH. pa6or Cryg. Hayun. o6my. Kuprusck. roc. meg. uucT., B. 5 (1954). * E.] 
esch, Arch. exp. Pathol. Pharmakol., 218, H. 5 (1953). ®°® V. V. Brunst, Rad. R 
2, No 6 (1955):. § I. Weiss, Nature, 169, Ne 4298 (1952). “1. Butler, aaa 
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BHOPH3HKA 


WM. E. 9JIBMMHEP u fF. A. JBOPKHH 


’ JIEHCTBUE YJIBTPASBYKOBbIX BOJIH HA 
JIBEPXHOCTHO-JIOKAJIH3ZOBAHHYIO AJIEHOSHHNOJIU®OCHATA3Y 
(QKTOATIMPASY) AMEPHbBIX SPHTPOLLUTOB 


(ITpedcmaeaeno akademuxom A. H. Onapunoim 23 XI 1956) 


YAbTpasByKOBbIe BOJINbI OKA3bIBAIOT BJIMAHHE Ha AKTHBHOCTh epMeHTOB, 
TaMHHOB WH ApyrHxX OnoKatTanusaTopos. Bonee usyyeHo MHaKTHBUpyroulee 
ACTBUE YJIbTPa3BYKOBbIX BOJIH Ha (eEPMeHTHHIe CHCTeMBI. OHO OOBIUHO BBIAB- 
eTCA IPH O8SBYYHBAHHH TKAHeBbIX HJM KJICETOUHbIX BOAHBIX 9KCTPaKTOB, O6sa- 
FOULHX TOM WIM HHO depMenTaTHBHOM akTHBHOCTHIO. HanGouee uyBcTBH- 
MbHbI B STOM OTHOUICHHH BbICOKOOUNMILEHHbIe HIM KpucTanauyeckue cbep- 
es pacTBopenuple B Bose (* *). OqHako, KaKMOKAa3aHO BUPeAbILYUIUX COO6- 
SHHAX, MOM JeHCTBHeEM YJIbTPpa3BYKOBbIX BOJIH HaOslIOaeTCA He TOJbKO HH- 
THBALUA (PepMeHTOB — B psAe culyyaeB, HaOOOpoT, OTMeUaeTCA MOBHILWeHHE 
THBHOCTH NoceqHHX. [loppiieHve SH8MMaTHYeCKON AKTHBHOCTH YCTAHOBJIeHO 
HM HelOcpeCTBCHHOM O3BYYHBaHHH TKaHeBbIX HIM KJICTOUHBIX CTPyKTYp, 
KOTOPbIMH OpraHHuecKH CBA8AHbI HCCJIeOBaHHble (PepMeHTHI. 

B wactosljeM cooOmWleHHH peub HJeT O BIHAHHH YIbTPa3SBYKOBbIX BOJIH 
9KTOAMUpasy AJepHbIX SPHTPOWHTOB, OOHAPy2XKeHHYIO H OMMCAHHY!O HeaBHO 
|B. Beukctepu u B. A. Ourenbrapyrom (‘). 

OKTOaMHpa3sa NOKaM30BaHa Ha TOBePpXHOCTH AJepHbIX SPHTPOWHTOB, ee 
HCTBMe HalpaBJieHO Ha cyOcTpaT OKpyKatolleH cpefbl. PepMeHT 9TOT oOT- 
Tiaet cbochaT or aleHo3sHHTpHdochopHoh (AT®), ayenosunzupocpopHon 
H®) u unosuntpudochopnoli (MT) Kucsior. 

OMBITHI MpOBOANHCb HaMH C SPHTPOWNTaMU ToJyOs, KOTOPbIe BbIAeI AIC 
TellapHHu3HpOBaHHOM KPOBH. OPHTPOMMThI [BYKPaTHO OTMbIBaJIHCb OT TW1a3- 
| KPOBH H30TOHMYeCKHM pacTBOpoM, B KayecTBe KOTOporO cayxKu 1,14% -1 
crsop NaCl. Ormpitble 3pHTPOWHTbI BSBELIMBAaIMCb B Ha3BaHHOM (*u3sHoOrH- 
cKOM paCTBOPe; B3ATHI OBI OMHAKOBbIC OObEMbI SPHTPOWHTOB MU CPUsHOIO- 
geckoro pactBopa. IlomyyeHHyt0 B38BeCb SPHTPOMUTOB AeNuIN Ha A[Be paBHble 
CTH; OJHa U3 HHX ABJIANAaCb KOHTPOJIeM, Apyrad — NofBepramacb O3By4HBa- 
10. UcrouHvKoM yJIbTpasBykKa CJIyKHJa MOCKaA MbesoKBapleBasd MacTHH- 
JMametpom B OcM. IJoqBoquMoe HallpsaxKeHve — 6,5 xs. Uacrota Kose6a- 
fi — 380 xru. Jina ompeyenenua cbepMentaTuBHOH akTMBHOcTH Opaan 0,01 Ma 
OTHO OTUeHTPUdyrupoBaHnHnblx spuTpouutTos. MuKyOatuto c AT® TIpOBOAHIH 
ipueytctBuu 0,001 M MgCle npu 37° u pH 8 (BeponasoBbli Oydep). M3oro- 
WHOCTh HHKYOaMMOHHOM cpefbl KOHTPOMMpoBaH OMpeeseHveM BeMMUMHBI 
ipeccuu. IIupodocibarasny!0 aKTHBHOCTb SPUTPOUHTOB OMpefeiAIH MO Hae 
cTaHMIO 3a BpeMa uHNKyOaruH (10 MHH.) HeoprannyecKoro chocata 10 @Mucke 
Cy66apoy. PesymbratTbl uccmeqOBaHHsA BbIpaxKa B MUKPOMOMJIsX cboccbopa 
1 Ma MWOTHO OTHEHTPUPYrHpOBaHHbIX IPUTPOUNTOB (uMP/Mn). 

B paye onbirop mocuie HHKyOaUM SPHTPOUMTb! OTA IeHTpHupyrupoBa- 
eM,a HeopranHyeckul pocdarT onpefed ANH B HaocaOUHOH *KUAKOCTH. OaHako 
[peBapUTeMbHOM OTeJIEHHH SPUTPOUMTOB He 6bII0 HEOOXOAMMOCTH, TAK Kak 
IHYeHHe olpesemsemoro docopa 3a cueT coOcTBeHHOrO HeopraHHyecKoro 
“pata SPHTPOUNTOB OplwlIo BeCbMa He3HauHTeJbHBIM. CoracHo Mod yueHHbiM 
MM JlaHHbIM, SPHTPOUNTHI romyOa OCONAMawOT MEHBINEH OCMOTHYCCKOH PesH- 
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CTCHTHOCTbIO, UCM IPUTPOMMTbI MICKONUTAIOWLMX — KPOJIMKa M KPBICbl. B mo 
YIbTPpasBYKOBBIX BOJIH OCMOTHYeCKAA Pe€3HCTEHTHOCTb ACPHbIX SPUTPOUAT’ 
eule Ooulee CHMKaeTCE. 

Hapsjly c 9THM OTMeYa0Cb Oosee CHIbHOe TEMOMUSUPp yroulee JleHCTBHE 9TO; 
(bu3uyecKoro areHTa Ha SPHTPOUHThI ronyOn, 4yeM Ha IPHTPOWMTb! KpOMKa 
KPbICBI. 

Temou3 sijepHbix SpuTpoUHTOB HacTynad mocse 15—20-cekyHAHOrO 03B 
yuBaHuad. Oka3aocb, YTO 3a YKa3aHHbIM NepHO OSBYYHBAHHA AKTHBHOCTH 9k 
TOaMpasbl YPUTPOMMTOB rouyOa MpereprieBaeT onpesenennple usMeHeHHA. C 

BKJIOUeHHeEM TeHepaTOpa aKTHBHOCTE 

Ta6Oauna 1 3KTOATIMpasbl HeMeWIeHHO HauHHae 

AXKTHBHOCTb 9KTOarupa3bl (B UMP, Ha 1 Ma VRCAWIUBATDEH, ROCA? a aan 
2PUTPOWMTOB) B AepHbIX SpuTpounTax (ro- yepes 5—7 ceK. O3BY4HBaHHA. IIpu 6c 
y6b) B 3aBNCHMOCTH OT MposomKuTenb- JICEe TIPOMOMKUTEIBHOM O3BYUHBaHy 
HOCTH jlelicTBHA yIbTpasByKoBbIx BomH (no (15 CeK.) AKTHBHOCTb 9TOrO depMeHt 
pany, cupene nese) CTaHOBUTCA HeCKOJIbKO MeHbLIe aKTHE 

HOCTH 9KTOAMHpasbl HHTAKTHbIX KJeTO! 
OCC ee ae (ra61.1). Oro oOycnoBIeHO, BEPOATHE 
Maps BCerO, HACTYMAalolll\WM TeMOJIM30M, KOTC 
5 cek. 10 cex. | 15 cex. ppl oObmHO HaOsofaeTCH Mpu He 

3BaHHbIX 9KCMO3HILHAX YJIbTpasByKa 
(aKTHBHOCTb 9KTOATIMpasbl Pe3KO YMeHE 


oe 02 o2 oul 

Se} 56 56 26 aeTcA, E€CIH ARePpHbIe IPUTPOMHT! 
2 50 38 32 moyBepraiorea remounsy). CueyeT om 
36 99 02 33 MeTHTb, UTO YyBeHYeHHe AKTHBHOCTH 


9KTOANUpasbl, BbISBAHHOe YJIbTpPasBy 

KOM, OOHAPyXHBaJIOCb TOJIbKO TIpH He 

MOCpeCTBEHHOM HCCJIeJOBaHHH CaMux SPHTpOWNTOB. B oKpyxaroulem Hx 
H30TOHHYECKOM paCTBOPe aKTHBHOCib (pepMeHTa He HaOwlojaJacb. . 
Jjanbuetine uccueqoBaHHua Oblin NpeUPUHAThI C WebIO BbIACHEHHA pot | 
CYbPrupWIbHbIX rpyul B HaOJOqaeMoM yBeJIMYeHHM AKTHBHOCTH 9KTOANMs 
pasbl. Oxa3asiocb, UTO XOpHc- | 
tbili Kagmuit (10° M), 6n0KH- Ta6nuna 2) 


poe cy bra {p Wb HbIe AKTHBHOCTh 9KTOaTMpasbl (BUM P Hail ma spuTpo 
PPYNIIbl, 3HAYHTEIBHO CHHKACT trop) OSBYYeHHBIX ANePHIX SPUTPOMUTOB (MpoTos4y 
AKTMBHOCTb 9KTOaMpasbl. AK- >KATeTbHOCTh O88YUMBaHHA 5 ceK.) B 3aBHCHMOCTHH 


TUBHOCTb (pepMenta BHOBb BOC- OT TIpHCyTCTBHA CdCl, (LOR? M) WM WHCTeHHa (LOR 
cTaHaBluBaeTca pH mpHOaB- (HO: PRAY, oupene reas) 
meHuH 10% M wnucteuna. Lln- 


a Tlocate 1 oss B upucytTcrsal 
cCTeHH, lip HOaBeHHbIH K Heo6- Tlo o3BysuBaHuA O3BY4HBa- 5 ‘ =a CdCly uw WH- 
6 € HU BZaeog creuHa 
paOoTaHHbIM KaMueM SPuTpO © be eo 
IMTaM, He TMOBbIMMaer AKTHBHO- BES ng 
B OTCYT- | BUpucyT-| B npucyT- S 
cTH (pepMenra. cTBHe CTBHH ee recat g 8 x 
Tloq yelicrBueM ysbTpa3By- CdClz CdCle CdCl, | OBE Sa] om |e 
KOBbIX BOJIH AKTHBHOCTb 3KTO- nt UES ae 
anvpa3bl yBesIMUMBaeTCa He3sa- 
BHCHMO OT TOFO, MOABepraucb 32 19 26 o4 33 6 
JIM SPHTPOWMTH! IpesBapuTeb- a “ oe ee Bs B 
HOW oOpadorKe KayMHeM WH 35 19 98 49 32 | 60m 
ner. Mubimu cmoBamMu, jake B 34 Vii 31 55 30 549 
clyyaax, KOra 9KTOaNIMpasa 38 18 28 92 33 | 507 


SPHTPpOUMTOB 3HaUHTebHO | 
yrhetena MpHOaBnennem CdCle,yibTpasByKOBble BOJHbI YCHMMBalOT AKTHBHOCTS 
cbepMenta, orTienmsioujero docpaT or aeHosuuTpucochopnol ~KucuOT 
(ra6n. 2). 

IIpHBoquMpllt SKCHepHMeHTaIbHbIM MaTepHadl NO3BOuIAeT CUHTAaTb, TO HO; 
KeCHCTBHeEM YJIbTPa3sBYKOBbIX BOJIH «OOHaKaIOTCA» HOBbIE (bepMenTaTHBHBIe eH 
TPbl, S3HAUMTeIbHaH YaCTb KOTOPbIX TaK2XKe UYBCTBUTeIbHa K THOJIOBbIM alam. 
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# Baxkuo ormerutb, 4ToO omucprBaempie apekTbr HaOuogqanuch pu Taxol 
“HOSHILHM YJIbTpasBYKOBbIX BOJIH (S—7 ceK.), Koryla MexaHuyeckue H XUMU4e- 
1e Mlpolleccbl, OOyCJOBJICHHbIe BOSHHKHOBeHHeM SJIEKTPOXHMHUYECKHX KaBH- 


THBIX PaMKaJIOB, BOSHHKAIOMMX B KaBHTaMOHHbIX Momocrax. STHM cHH- 
ferca BOUPOC O BOSMOXKHOCTH YCHJIGHHA AKTHBHOCTH epMeHTa B pesysbTaTe 
AMMOMCHCTBUA MOCHeMHerO C NpOkyKTaMM paciileleHus HOHH3HPOBaHHBIX 
TEKYI BONbI CBOOOAHBIMH THAPOKCHJbHbIMU pauKasamu. Bosee Toro, OpH- 
THPOBOMHBIC ONBITHI MOKAZAaIIN, YTO NO AelicTBHeM HOHM3UPyIoULNX UB3yye- 
HM (peHTreHOBCKHe JIy4H) aKTHBHOCTb S9KTOAMUPasbl ANEPHbIX IPHTPOMMTOB 
yOx He yBemMuNBaeTCa, KaK STO HMeeT MeCTO B TOWe YJIbTpa3BYKOBbIX BOJIH, 
, HaOOOpoOT, OHA NpOABAAeT ABHY1O TeHJeHIMIO K CHWDKEHMIO. Tak, HalpuMep, 
A WelicTBueM peHTreHoBcKHX styyelt (20—30 tric. Tr) AKTHBHOCTbh 9KTOATIMpasbl 
€PHEIX SPHTPOUMTOB (romyOb) cuwrKanach Ha 40—50% (no o6ny4eHHA — 
» MP/mn, nocne o61yyeHua — 16 » MP/Ma): 


- Jlo3a peutreHopcKux AKTHBHOCTb (pepMenta B p-MP 
ayael B TBIc. r Ha 1 Ma 9pHTponuToB 
-— 36 
5) 32 
10 28 
30 16 


IIpu avanuse ABJeHUA yCHJIeHHA AaKTHBHOCTH (KOOHaxKeHHe» HOBbIX (epMeH- 
THBHbIX ICHTPOB) SKTOATHpPa3sbl, MPOUHO CBA3aHHOM C MHUKPOCTPyKTYpHbIMH 
€Me€HTaMH MeMOpaHbl SAJepHbIX SPHTPOWHTOB, HeOOXOAHMO YUHTbIBATb Te 
(Jbl, KOTOPbl€ BbISbIBAIOTCH CaMbIM TIpOWeCCOM paciipocrpaHeHuA yJibTpa- 
SYKOBOH BOJIHbI. Peub UeT O CMeLLeEHHH H YCKOPeHHH YaCTHI, O BO3HHKHOBe- 
1M M@KIY MUKPO- H MaKPOMOJIEKYJIAMH CHJI TPeHHA, OCOOCHHO BbIPaxXeCHHbIX 
1 PpaHHle pasJMUHbIX (Pas, UT. A. YcuMeHHe AKTHBHOCTH PepMeHTOB, JOKaIH30- 
1HHbIX Ha MeMOpaHaXx pork XKeBbIX KeTOK (HHBepTa3a) (°,4) H B MOBepXHOCTHBIX 
[OAX HEPBHbIX KeTOK (XOMHICTepasa) (°), HaOsOMaOCb HaMM paliplile. OTUM 
7KPbIBAaIOTCA HOBbIC BO3MOXKHOCTH B YYCHHH O MeXaHH3Me JleHCTBUA yJIbTpa- 
SVKOBBIX BOJIH, B KOTOPOM BHHOe MeCTO 3aHHMAIOT BONPOCHI BMAHHA STOO 
A3HUECKOPO areHTa Ha ABJICHHA IpOHMMaeMOCTH KeTOUHbIX MemMOpaH. Ilocaez- 
ie, KaK H3BeCTHO, B 3HAUHTeIbHOM Mepe peryJIMpyloTcA MOBePpXHOCTHO-JO- 
\IM3OBaHHbIMH (bepMeHTHBIMH CHCTeMaMH. 


VYucrutyt 6nosoruueckol pusHku Tocrynuso 
AxayemuH Hayk CCCP 22 XI 1956 
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TEXHHYECKAA ®PH3HK 


Wl. H. TAPKYHOB u UH. B. KPAPEJIbCKHH 
OB ATOMAPHOM CXBATbIBAHHH MATEPHAJIOB NIPH TPEHHH 


(ITpedcmaseaeno axademuxom A. A. Baaeonpasosoim 12 XI 1956) 


OKcnepuMeHtamu (1) ycTaHOBJIeHO, YTO BCecCTBHe JMCKpeTHOTO XapakTep 
KacaHHA MOBepXHOcTel H MHIpHpyroulelt aTOMapHOM HeEOAHOpOAHOCTH KpHuCTas) 
JIMYUeCKOM pelleTKH H3HOC HOCHT W30HpaTeJIbHbIM XapakTep, MpHyeM yacTuy 
U3HOCa MOryT ObITb OUCHb MeJIKHMH, BIIOTh JO aTOMOB (°). 

Ilpu tpexuu AByX NoBepxHocTeH, BCNeACTBHe TwacTHyecKOH ecdopMalMal 
MOBEPXHOCTHBIX CJIO€B, MOKET MPpOHCXOAHTb WHTeHCHBHaA udpy3ud. ITB) 
ObIIO yCTaHOBJeHO Up TpeHHu OpcH3bl O cTadb, Kora HaOmOalacb H3Oupa 
TeIbHad Wudpy3HA WH Ha NOBePXHOCTH CTaIbHOrO OOpasia COpasoBaicA Mocrarhl 
TOUHO TOJICTHIM COM MaTepHasia, COCTOAMero B OCHOBHOM U3 Mej\H, BbIJeJIMB=) 
Wwelicd U3 TBeEplOro pacTBOpa, TO ABMACTCAH NOKASaTeNbCTBOM H3OUpaTeMbHOrO) 
aTOMapHOro CXBaTbIBaHHA. OOorallleHhe MOBepXHOCTHOTO CJIOA MebIO Ha HOF) 
BEPXHOCTH TpeHHA ObIIO yCTAaHOBJ€HO Pe€HTTEHOCTPYKTYPHbIM aHaJIH30M. 

TlocrosHHaad KpucTaslMYeCKOH pelleTKH OOpasoBaBlleroca CJIOA COCTaB} 
Jiasa 3,641 A, vTorjla Kak NapaMeTp pelieTKH HUCXOAHOH HedespopMupoBaHHOk 
Opouspl,cocraBlast 3,654 A, a uncTOM He NOABeprHyToH WebopMaluu Meu 
3,608 A. Ecnm Obl He HaOm0fanocb OOoralleHHe Mej[biO NOBEpXHOCTHOrO COA, 
TO MOCTOAHHAA PeWeTKH OKA Obla Obl BOSPAacTH 3a CueT JesopMalluH NOBepx= 
HOCTHBIX CJIOeB. 

M30upatembHoe CXBaTHIBAHHe ObIIO YCTAHOBJIEHO Take IIPHMeHeHHeM pafHo-} 
aKTMBHOrO WHHKAa. B OOpas0BaBIeMCA MOBEPXHOCTHOM Ci10€ KOJIMYeCTBO pallor} 
AKTHBHOrO WMHKa CHu3H0Ccb B 10—15 pa3 no cpaBHeHMto C cOsep2kKaHvem ero} 
B HCXOQHOH Opoxse. | 

OKCHePHMeHThI MPOMSBOAUWIMCh Ha MalMHe TpeHHA C BO3BpaTHO-ocTyMa:| 
TeJIbHBIM fBuxKeHHeM. MaummHa coBepmaer 100 ABOMHEIX XOJOB B MHHYTY, | 
qimMnHa xofqa 50 mm. Ilopepxuoctb TpeHua cTambHoro OOpa3sia cocTaBAda | 
50 X 25 MM?, a OpoH30Boro o6pasna 25 X 2 mm®. Bolu UcmbITaHBT Be 
MapkH Opon3s — BpAXKMuy 10-3-1,5 u BpOCH 4-3-1,5. [pu ucnprranuu naps | 
Opoxsa bpAPKMu — crab B BaHHe CO CIUPTOPAMMepHHOBOL CMeCbIO IPH MaJbIX | 
YAeIbHbIX HarpysKax (20—30 xI/cm?) u HeOombuIOM BpeMeHH UcnbITaHHil | 
(30—40 mun.) Ha cTambHOM OOpasile MpoucxoAUsO HaMa3bIBaHHe TOHKOrO cJIOF | 
Opousbl, OOoramenHolt Mejbio. IIpu Somee AuTeTbHOM MCHIbITAHHH STO Mapbl 
(20—80 uac.) H NOBbIMIeHHEIX Harpy3Kax (120 xI/cm?) TommuHa srToro cod 
3AMeTHO YBEMYMBaach. OTAeIbHbIE KYCOUKH e€FO OTBAIMBAJIHCb OT MOBepX= 
HOCTH M YXOJWIM B CMa3Ky WIM HaJIMMasM Ha MOBEPXHOCTb TpeHuA OpoH30- 
Boro oOpasia. Ilocnequnit mpouecc uMen xapakTep rayOuHHOrO BBIpbIBAHHA. 

Ha nmopepxuocru Tpenus OpousoBoro oOpasya He Ha6sOLanoch O6pasoBa- 
HUA COA OPOHSbl, OOorallleHHOM MebIO (He CUHTa HaJIMMMWMxX KYCOUKOB OT- 
BaJIMBIIMXCH OT CTaJIbHOrO OOpasita). 

IIpu vcnbiranuu xe appt 6poxss1 BpOCH — crab o6pasosanue cao4, 
OOorallleHHoro MefbIO MpOucXoOAMsO KaK Ha CTaNbHOM, TaK Hi Ha OpoH30Bom 00- 
pasuax. IIpu srom Tommuna sToro Cios ¢ TeYeHHeM BpeMeHM ucHbITaHUA He 
yBenuunBasuch. IlopepxHocTu TpeHua OOpasil0oB MMeH 3epKaNbHBIli G6yecK, 
4ero He HaOOAaOcb Ip ucHbITaHHN 6ponsEr BpAKMu. Usnoc Tlapbl Obit Ha- 
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A Wasa o0euX Tap TpeHHA He Mpoucxoquno, Jia nappt 6pousa BpOCH — 
3ePKaJIbHbIH ONeCK Ha OOeHX MOBepXHOCTAX TPeHHA Hcuesa, IIpH 9TOM H3- 


Mapbl ii SHAYHTeJIBHYIO BeJINUHHY. Jlanupie 06 W3MeHeHHH Beca NIpuBe- 
B TaoJ. I. 


Ta6daunna 4 


HCHAA Beca MpH HCIbITaHHH Napbl OpoHsa —ctTanb B TeyeHHe 20 uac. Mpu warpy3Ke 


120 KD/cm2 

Cma3ka CNMpTOrMuepHHOBOH cMecbIO Cma3Ka Maciom MC 
IMe€HOBaHHe 5 
ayelica rappt OpoHsoBoro CTaJIbHOrO 6ponsoBoro cTaJibHoro 

oSpasita oopasia Tapbl oOpasiya oOpasiia NO) 
AKMr — 
. —0,2439 | +0,0123* | —0,2316] —0,0045 | —0,0016 | —0,0064 

—0,0012 +0,0012 | —0,0000} —0,0035 —0,0018 | —0,0053 

AtomapHoe CXBaTbIBAaHHe e€CTb AtTomapHoro CXBaTbIBaHHA HeT 


* + o603HauaeT, 4TO Bec OOpasia Nocle UCNbITAaHHA YBeNMUNICA BCMe_CTBHe Hamuma- 
CJIOA Me OpoH3bI, OOoraljeHHOl MepbIO. 


HaOmoqapuiviica HaMu B pesybTaTe TpeHuA Mpouecc usOupaTeNbHON AuCp- 
HM He ABIAeTCA HCKMOYeHHeM. MccneqoBanue Auddbysuu MetaoB u ux 
aBOB 10Ka3aJl0, 4TO B psle ClyyaeB HaOIOMaeTCA pasIM4YHaA CKOPOCTb AUdp- 
HM OTJCbHBIX SJIEMCHTOB, COCTABJINIONIMX ciwiaB. Tak, HallpuMep, H3BecTeH 
ekT CmuresibcKaca 4H KupxKenjgoua (*), oKa3piBalolululi HepaBeHCTBO AUuip- 
MOHHBIX TIOTOKOB Me HW WHHKa B JlaTyHH. 

ABNeHHe ATOMaPHOTO CXBaTHIBAHHA HaOOaeTCA He TOKO JIA MeTaJOB, 
HM Jia rpaputa. M3pectuo, uro ecw Ha NOBepXHOCTH MeTaJJia, IO KOTOpOMy 
TCA rpaduT, oOpasyercaA TOHUaliliad WweHKa rpadutTa, TO lpakTuyecku 
oc Mapbl rpapuT — Meta mpekpalaerca. 

Tak Kak H3HallIMBaHHe CBA3aHO Bcerfa C paspylieHHeM MOBepXHOcTel Tpe- 
|, H36eKaTb KOTOPOrO HEBOSMOXKHO, TO KasaJlOCb Obl, YTO CO3aHve HeN3sHa- 
3AIOWIUXCA Map TpeCHUA MpHHUMMHaIbHO HEBOSMOX*KHO. OHako, ecM yuecTb 
CaHHbIM Hamu adPeKT, TO Ip NpaBHIbHOM HMCIHOJIb30BaHHUM e€fO BO3MO2%KHO 
WaHue WpakTHvecKH HeM3HalIMBalolleicA Mapbl 3a CueT TOTO, YTO MeTaJII 
spBOH NOBepXHOCTH MepexoOMUT Ha BTOPylo, a 3aTeM BHOBb BosBpaillaeTca Ha 
Bylo MOBepXHocTb. YcmOBUA Mepexofa MeTaJla C OMHOM MOBepXHOCTH Ha 
ry0 H OOparHo ¢ TeoperuyecKoil CTopoHbI paccmaTpuBanocb I. Ming Feng(*). 


Tlocr ynuso 
21 Il 1956 


IJUTHPOBAHHASA JIMTEPATYPA 
1. H. Papxyuos, JAH, 104, Ne 2 (1955). *? R. Holm, Am. Soc. Met., 317, 


0). 3 A.D. Smigelskas, E. O. Kirkendall, Met. Techn., 18, Techn. 
oN 207 > (1946). 4].Ming Feng, J. Appl. Phys., 26, Ne 1 (1955). 
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QJIEKT POTE X HHK4 


B. H. POTHHCKHA 


PABHOCHJIbHbIE MIPEOBPA3OCBAHUS PEJIEMHbIX CXEM KJIACCA 
(ITpedcmasneno akademukom B. C. Kyae6akunoim 25 XII 1956) 


1. CoppemeHHaa Teopua pesieitHO-KOHTaKTHbIX CX€M paCCMaTPHBaeT TVlaBy 
HBIM OOpa30M TpeoOpasoBaHHA KOHTaKTHBIX Werle. IIpeoOpasoBanua peweli 
HbIX CX€M, T. @. CX€M, BKJIOUAIOUUX HE TOJIbKO KOHTAKTbI, HO OOMOTKH Ppedim 
WM COMPOTHBJIeHHA, OOsIaaloulve KOHCYHbIMH 3HAYeHHAMH TPOBOAHMOCTH, M3V} 
YeHbI MOKA OUCHb MaJiO. OTJesbHbIe COOOpaxKeHHA, Kacalolneca mpeodpasdy 
BaHHA HOPMAJIbHbIX WJIM HHBEPCHbIX peJIeHHbIX CXeM™, JlaHbl B padotax (!%}F 

PeneliHble CX€MbI, B KOTOPbIX IPH OJHHAKOBOM XapakTepe HM nopay 
BO3JICHCTBHA H3BHE pee paOoTaIoT B OAHMHAKOBOM MOpAKe HU ACMOJIHMTEJB} 
Hble elH HaXOJATCA B OJMHAKOBOM COCTOAHHM, HH3bIBaIOTCA PAaBHOCH A 
HbBIMH (?). I 

B HactTosmeH 3aMeTKe M3JlaraloTCA MpHHUUIbI MpeoOpasoBpanHul peJIeHuHbIyl 
cxem kgiacca II, mpHBoqsuiHxX K paBHOBeCHbIM cxeMaM. IIpHMeHeHHe 93TH 
npeoOpa3s0BaHul pacliHpAeT OONaCTb CHHTeE3HPYeMbIX CXEM, JlaeT BO3MOKHOCTE! 
CO3J{aTb CMEeINAaHHbIe CXeMbI HM MOSBOJIHeT, B UACTHOCTH, TpOH3BecTH yrIpoK 
UleHHe MHOropeJIeHHbIX CX€EM C TaKHM pacueTOM, UTOObI Kabhi W3 KOHTAl 
TOB BO3J[CHCTBOBaJI 10 BO3MOXKHOCTH Ha OosIbIMee YHCIO pese. 

2. B oraMune OT KOHTAKTOB, OOsaqalolluxX JBYMA KpalHumMu 3HayeHuaMMl 
mpopoyumoctu: 0 (pa3sppis) u 1 (KOpoTKoe 3aMbIKaHHe), 9ueMeHTHI G (00% 
MOTKH pevie, COMPOTHBJIeHHA) OONafakoT KOHEYHOH MPOBORUMOCTHIO, T. ef 
YNOBJIETBOPAIOT HepaBeHCTBy 


Oka <tdk 


Qnement G KoHeuHOM NMpOBOAMMOCTH, BBeeHHOH B Wenb KaKkoro-auOe 
pestle A, B 3aBHCHMOCTH OT CXEMbI BKJIOUCHHA, IIpMO%KeHHOrO HallpsAxKeHHS 
MH NapaMeTpos pestle uM aemeHTa G, MOxeT MOO He BIMATh Ha paOory peue 
A, #60 NouHOcThIO HapywaTb ero paOoty. Bseyem nonaTue nOpaAyKa 
NPpOBORUMOCTH, xXapakTepu3yromlee BosyelicTBHe MpoBpoyqumoctu G Ha 
paootry pene A. Ecau npospoqumoctb G, BkKuo4ueHHaA mocwleqoBaTeAbHO K 
pene A, IpHBOMT K TaKOMy YMeHbIIeHHIO TOKa B OOMOTKe, UTO peve He 
YAepKuUBaeT, a NapadebHOe NOAKIOYeHHe ITOH xe TIpOBOAHMOCTH He Ha 
pyluiaeT paOoTbl pesle, TO OyeM TOBOPHTb, YTO NOpsA,OK upoBoyumoctu G& 
MeCHBINE NOpsKa MpopofumoctH A uw oOOO3HayaTb CHMBOJIOM Gey. Anaq 
NOTHYHO OyeM CYMTATb, YTO MPOBOAMMOCT OOMbBMerO HOpa_Ka (Gya)ph 
BKJIOVCHHAA NapadesbHO OOMOTKe A, IlyHTHpyeT MOCeqHIOIO u Hapywiae4r 
paooty pene A. Ecau xe napamnenbHoe u nocueqoBaTebHOe TMOJ{K JIOUeH HE} 
IpoBomuMocTH G He OT3bIBaeTCAH Ha paOoTe pene A, TO 6yjeM roBopHTD, 4TO) 


_ * HopmasbHot penettnok cxemof HagpiBaeTcs cxema, B KOTOPOH KOHTaKTHAaA Tell, B03! 
AcKCTBYlOWaA Ha pele, BKJHOYeHA MOCMEMOBATEbHO C OOMOTKOM STOrO pele, a HHBepcHo—| 
B KOTOpOH KOHTAaKTHAad Welb BKJMOUeHA MapasVewIbHO. 
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Weoqumoctu G u A MMewT OLUHAKOBHIH NOpsAOK (oGosHauHM G_4 
@ mpocto G). [lonatrue nopsyka mpoBoxumocru MoxeT GObITD HJIJIOCT pu po- 
mo TaOs. |. . 

WYcnopumes TakxKe, YTO MapaMeTpbI OTJeMbHbIX pee H pyrux 9JIeMeH- 
# CXEMBI NoRoOpaHbl Tak, uTO: a) ecm As, TO Ba; 6) ecm Axg, TO 
H4, H HaoOopor; B) NapadenbHOe HIM MOCeAOBaTeMbHOe COeAMHeHHeE KO- 
SxHOrO YHCIa MpoOBOoAHMOcTeH OHOrO 

AJKa MUpHBOAHT K MpoBo,umocTH Tao wo a. 4 
40 2Ke MOpsAKa. : - — 


IIpu HasmuunH B BbIpaxeHHuH WIN Snemeut G Peae A pa- Pee A ue 
| YaCTH 9eMeHTOB OHOTO TOpsyKa tale 4s ae pasontey 
)BOJMMOCTH 3aNHCbIBAaTh UX OyeM peste A Fidpanoe BpORGaR ETO 
mM BCAKHX wuHyeKcos. Hanpumep, 
auch (A + B)eg OyeT o3HayaTb, ITO Hoctnces 

a 5 wuMetwrT OfuHakoBblii MOpA,OK 

TeJIbHO G4, Gry Gon 

P)BOJMMOCTH VM TpOBOQMMOCTb Kaxk- ( Ye 

(0-43 HHX, KaK H UX OOulad Mpo-  Hapanerbuo| G_4,G, Geo, Goa 


MMMMOCTb, HMeIOT TOpA,OK MeHDbIIIe 

BoywuMocTH fb. 

3. V3 onpeyenenua nopaykKa MpoBOHMOCTH BBITeKaloT CeyIoulHe CBOli- 

a: a) ecm Ass u Bypg, TO Axp; 6) ecm Ays, a Byy, TO MpoBog_UMo- 
A wu B ojuoro nopsyKa; B) ecm Axg, a bya, TOCXeMa Hepeamu3yema; 

MIpH NocyefOBaTeMbHOM COeAMHEHHU MpOBOAUMOCTeli pasHbIX NOPAAKOB O6- 

‘A TIPOBOAMMOCTh OMpeseNHTCA MPOBOAMMOCTHIO MeHbIUerO NopsyKa; A) up 

JaJVJIEIbHOM COCAHHEHHH MIPpOBOAUMOCTeH pa3HbIX HOPARKOB OOMad MpoBo- 

MOCTb OMpeJesAeTCA MPOBOJHMMOCTHIO OOJIbIUerO NOpAyKa. 

4. IIpeo6pa3opanus, IpHBOAAMIMe K NOJIYYeHHIO PaBHOCHJIbHbIX CXeM, OyeM 

BbIBATh  PABHOCHJbHOCTAMH HU OOO3HAYaTb 3HAKOM paBeHCTBa (=). 

JIM 2Ke€ IIpH 9TOM COXPaHAeTCA H MPOBOAHMOCTh (C TOUHOCTHIO JO NOpsyKa), 

OyqeM TOBOpHTh 06 aOCOMWTHOH paBHOCHAbHOCTH HU O603HAa- 

Tb 3HaKOM TOKJecTBa (=). 

[ma pesewHbIxX CX€M CIIpaBeJIMBbI CJleyIOWlHe OCHOBHbI€ 3aKOHbI 

-Y,Z,...—KOHTaKTHbIe env; A, 5, B,...—o6morKu pene; G — 91eMeHT 

HeEYHOH MpOBOMMOCTH): 

/ a) Tlepemectuteybupte (1,%): 


KA =Ax; x +t+ASA44; (2) 
| 6) coveraTeybupIe (1,3): 

— yA== (xy) A==x (yA), xt ytASetry)t Azx + (yA) ©) 
B) paciipeyemutTembHbre (*,%): 

x(A+ B)=xA+xb; x+AB=(*+A)(x+ 54). (4) 


Kpome storo quia peseliuprx cxem 6e3 MpOTMBOfelrcTBYyIONIMx OOMOTOK 
HM YCOBUH, TO JIA padoTbI pele OCTAaTOUHO, YTOObI TOK MPOXOMHJI 
Ta Obl 10 OHO OOMOTKe peste, CIIpaBeIMBbI CJIeQyIOUMe 3aKOHBI 
11, A2,...—o6morku pee A, nponHymepoBanuple B JKOOOM NopsAyKe): 

r) MOBTOpeHHua: 


Ag At At eine Aneta Abaca (5) 
J) pacnipejeJHTeJIbHbIi: 
(xty)A=xA'+ yA xy+A=(x+ A) Yt 4’) (6) 


apHocHsbHocTu (5) u (6) GyxyT aOcOMIOTHbIMH, eCJIM BC€ KOHEYHbIC Mpo- 


JIMMOCTH HMeIOT OMHAKOBbINi MOpsAOK); 
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e) pasnoxenusa (3,5) (npH ycnoBHu, TO Bce OOMoTKH A}, A®,... KaKNONG 
pesie HMeIOoT TOT *xKe MOpsOK, TO Hu pee A B NepBOHAYaJIbHOH CxeMe): 
. ‘\ 


F (Ss Gsxasyn een Doe ee 
= *F (ly iene G, AX, BY, ds \E Oe. Gi i 
=yF (1, 1,.. 3, G, ASB", ..) Ee ae | 
+ xyF (0,1,...,G, 4%, B8,...) xk On0sn.. nGp AS ae =) a 
Pe-gpress GA; BD ee) = 

=[x + F(0, Ypsn0, G At Dine. ))6 -b FL. Ue, Os, ee 
=([x+y+F(0,0,...,G,A1, B1,...))[ety+ FO, 1,...,G, A? 5?) ee 
X[ety+F(1,0,..+,G, A, 5%...) +o + POL.) G,A* Soe 
Jia CXeM, COCTOAULHX H3 3JIEMeCHTOB KOH€YHOH MpOBOJMMOCTH (OOMOTOK { 


OMHOrO NOpsAKa TpOBOAMMOCTH, BCe OHH MOLPyT COCMHATLCA B OOOH KOM-s 
OuHauuu B Kyacce ie T. €. HMe€e€T MeCTO PaBHOCHJIBHOCTb 


ALB=A +S. 


5. B peseliupre env MOryT ObITb BBeJeHbI SJIEMeCHTbI KOHEYHOM Mmpo 
Aumoctu (X — mo6aa mens): 

XA == xXGy,A =x(Gsa4+X)A> xA=(X+Gea) A= (%4+ XGea) A; 
ytA=yGsatA=y(Gsat+X)+A4; i 
YytAHytAtGene=y+tAt XGe,. (10) 

B. pesefinpie CXeMbI MOryT ObITb TaK2Ke BBeJCHbI KOHTAKTHbIe Ielly, By 


COOTBETCTBHH C OOUIMMH NpaBHlaMM «paClIMpeHHA» KOHTAKTHBIX tered (*,°,%) 
WIM HCXOWA 3 CIeAyIOULNX PaBHOCHJIbHOCTeH: 


cA =tAt 2; xp ASG tA. ) 


BpeyeHHeM 9JIEMCHTOB KOHeYHOH TpOBOJHMOCTH MOXKeT OBITb H3MeHeHAl 
TIPOBOAMMOCT Wel M, B YaCTHOCTH, m0Oad pevleliHad CxeMa MO2KeT ObBITBI 
mpeoOpasopaha Tak, 4YTO Ona OyeT OONaaTb CBOHCTBOM 9JIEMeHTa KOHEUHOM|) 
MPOBOJMMOCTH, T. €. YOBJIETBOPATb HepaBeHcTBy (1): 


cA=xA4G, xt A=(e4 A(+ 40). a 


6. PaBHocHIbHbIM MpeoOpasoBaHveM ABIAeTCA] HHBEPCHPOBaHHe Pew 
JeMHOM Ccxembl (”,5), IpHYeM CTPyKTYpHaaA NMPOBOAUMOCTh CTaHOBUTCA o6par-| 


Hol. J|ma cxeM C NpOBOAMMOCTAMM pasHOrTO MopsyKa ycuIOBHMCH, 4TO TIpHl 
WMHBePCHPOBaHH MOpAAOK MPOBOMMMOCTH MeHAeTCA Ha OOPaTHbIii, T. e. 


Ass= Acs; Ass=Acs; Acs= Ass; Acs = Ass. (13) 


IIpH sTOM MHBepcupoBaHHe peselHEIX CXeM MOXeT MpOH3BOANTBCA TOK 
3aKOHaM HHBEPCHpOBaHHA aJreOpbl KOHTAKTHbIX CXeM. | 

l{HBepcupoBaTb MO2%KHO He BCIO Cxemy, a Ho uactam. Ecau B pene 
HOH CX€M€ MOKHO BHIJCAHTH pesehuHH AByxnOoniocHHUK Z, 


x 


* CHMBOJI 7 HasBaHHbIi PaBHOSHAUYHOCTHIO (°), BBeweH AIA 3anHCH HeOs 


HOSHAUHbIX pelmlenui MH ykKasblBaeT, UTO B MaHHbIX YCJIOBHAX MOKeT ObITh B3ATO sO60e ¥3) 


: b | 
BbIPakeHHH X uM y. B wacTHEIX cmyyaAx CHMBOWI O osHauaeT, uTO 0<9 S24, a CHM 


a a 
BOUL |], YTO ax7 <i, T. @, STH CHMBOJIbI SKBHBAJICHTHbI HHOM 3anHCH NOHATHA BKJIIO- 


a 
yeHHA B asreOpe sornKu (6). Hexoropple onepalHn c BbIPAKeHHAMU — Hi 7 cM. (Os 


0 
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PTOPHH BOHAYT OOMOTKH BCcex peje CXe€MB, TO HHBep- 
2OBaTb MOKXHO wWH6O CXE€MY TOJbKO 39TOrO ABYXNONWC- 
Ba, IHOO BClO CXeMy, OcTaBAAa Z HeEH3MeHHBUM. 
PHBEPCHPOBATb MOXKHO Take CxembI Kulacca H, nowb3ysicb, Hallpumep, 
‘MYCCKHM MeTOJOM (?). 

g. B cxemax C BeHTHJIbHBIMH 9vIeMeHTaMH nocieqywe MOoryT paccmaTpH- 
Cd Kak 9JIEMCHTHI KOHCYHOH MPOBOAUMOCTH, OGNaqaloNyHe MpOBOAUMOCTHIO, 
IMOK KOTOPOH B OTHepTOM cocTOAHHM OovIbIIe nopayKa IIpOBOJ(MMOCTH 
| pesie, a B 3alepTom cocTOAHHH — MeHbIe. ; 

}. Ana oObequnenua orfembHbIx Wenefi mHoropeneiinpix cxem HeoOXo]H- 
je OTCNbHBIX OOMOTOK IIPHBeECTH K O{MHAKOBOli CTpyKType paBHOCHIb- 
JM MpeoOpas0paHuAMH M BBeJeHHEM 9JIEMeCHTOB KOHeYHOH MpoBoyUuMocTU 
JHTAKTHBIX IWeneH, Nocye vero 3TH We K«COBMeLlalOTCA» C 3aMeHO! BBe- 
|bIX WemeH OOMOTKaMH HM KOHTaKTaMM u3 J[pyrux ueneii. 

}aCTHBIMH CJyYaAMH OOBEAMHEHUA ABJIAIOTCA M3BeECTHbIe CHOCOObI MapaJ- 
PHOrO COeAHHEHHA HOPMAJIbHBIX CXEM HJIH NOCMeqOBaTebHOe coeqMHeHHe 
PPCHBIX CX€M C OOMOTKAMH OJMHAKOBBIX MOPAAKOB MpoBoUMocTH. 

. I[pumep cunresa cxembl ABOMYHOTO cyeTUNKa, CTpyKTypHad dopMy- 
KOTOPOrO B HOPMaJIbHOM Buje (7,5) HMeeT BUT: 


F = (u6 + ua) A + (ua + u6) B = u6A! + u6B! + uaA2B?. 


peoOpasyeM OTJeJIbHbIe IenH: 


Fy = u6A! =u (6+ A?) =u (6Gsa4+ A) = (ut xGem) (6Gya+ A); 
F, = u6B) = u (65! + Gem) = (u+ xGep) (651 + Gem); 
Fy = uaA?B? = u + aA2B? = (u + aA?B?) Gsare . 


Copmeutaa NOJIYYeHHbIe ~BbIpaxKeHHA, MMeIOW[Me OJMHAKOBYIO CTPYyKTypy, 
WY4Y4M HOBYy!O CTpyKTypHylo (bopmyuy: 


F = [u + a(A?2B2)ca] (6Bb a + A). 


)MoryT G6bITb NOsyYeHbI UH Apyrue cTpyKTypbl. 
OOTBETCTBYIOMNaA CXe€Ma MMeeT MO OJHOMY KOHTAKTY Ha KaxKJOM pele, 
IEJOBATebHO, CO3JaTb CXEMY C MCHBbUIMM YHCJIOM KOHTAKTOB HeEBO3MOXHO. 
A pacueTe llapaMeTpoB pesle CXeMbI HeOOXOJMMO YUHTHIBATb TpeOoBaHHA, 
reKalollve M3 NOHATHA NopsAAKa MpOBOMMOCTH. 


JlaOopatopua m0 paspa6oTKe HayuHbix ease 
Tpo6eM IpOBOZHOH CBA3H 22 VI 195 
AxayemuH Hayk CCCP 
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Hoxnangn Akanemun nayx CCCP 
1957. Tom 113, Ni 2 


XHMH A 


H. Tl. 3BEPEBA 
O CYJIB®HJAX JIAHTAHA 


(ITpedcmasaeno axademuxom H. H. Yepusesoim 12 X 1956) 


@Mspecten ofun cynppuy santana LaeSs (ue cunras nomucynpbuga LaSe, 
jcolunupylollero mpu 660° c odOpa3sopanuem LazSs), 0 KOTOpOM uMeloTca 
pTHBOpeyMBble Jannple. Tak, Yykas3biBaloTcH TeMMepaTypbl MvaBseHHia 
H or 2100—2150° (*, *) no 2750° (*), a BHemHHH Bu NpoxyKTa onucpIBaeTcA 
Kak depHasi cTeKO000pa3Has Macca (4) HH Kak rekcaroHaJbHble WwiacTHH- 

C CHJIbHbIM OTPaxKeHHeM CBETJIO-2%KeNTOFO UH OpaH»KeBoro WBerTa (?). 

Hilo ananoruu c cyibpuyamu uepusa (°,°) npeqnomaramocb, ¥TO, Kpome Nouy- 

HOTO CYJIb*HAa WaHTaHa, CYWIeCTBYIOT H HH3IHe CybpuAbl, B YaCTHOCTH, 
HocyiDppuy LaS, KoToppli JomKeH ObiITb Gomee TyronmaBKuM, 4vem LadSs, 
MOxeT ObITh HHTepeceH KaK BbICOKOOrHeyMOpHblii MaTepvan. Hamu Opto n0- 
JeHO STO COeHHEHHe HU HCCIeAOBAaHbI CrO HEKOTOPbIe CBOHCTBA. 
| Ucxoqueimu MaTepHawlaMH CYKHIH a30THOKHCJIbIM H MeTaJIMYeCKHH JlaH- 

clefyroulero XMMHYecKOoro coctaBa: La(NOs)3s: La2zOs B LR2O3s>99,5%, 
creme, Si cnegqpt; La:R2Os = 99,8%, B Tom uucue La 99,7%, Fe 0,01%, 
{0,05%. 
120 r cBoOoOqHO HacbINaHHOrO MOpolika a30THOKHCIOrO JaHTaHa XJIOpupo- 
1H B KBaplleBol amnysie Napamu CCl,, mponycKaBLIHMUCHA CO CKQPOCTHIO OKOJIO 
icm®/yac mpu 800 + 5° B Teyenne 3 uac. CCl, MpeyBapuTerbHO OOe3BO2%KUBAICA 
THOKHCbIO docdopa c MocuesyrouleH TpexKpaTHol Meperoukoi. 
| TIpoxykr xmopupoBanusa — Oenbili HecneKWHica KpUCcTaMMyYeCKUH MOpOuIOK 
)a3MepoM 4acTul, Jo 0,5 MM — pacTBOpsJIcA B Bose 6e3 OcTaTKa MH COflepKan 
emacuo ananusy 43,2% Cl (reoperuyeckoe cogepxanue Cl B LaCls 43,4%), 
9 YKa3bIBasIO Ha MOHOTY XOpHpoBaHua. BewegcrBuve upesBblyalino OoubiuOn 
TPOCKONMUYHOCTH XJOpHa BCe MAHHMY AWA C HUM MpOBOAMIMCb B repMeTH4y- 
fH kKamepe B cpege cyxoro aprona. 
| Tpexxuopuy qantava cybpupoBas B TOM %Ke KBapleBOH aMiyse pH 800° 
roke cyxoro cepoBogopoya. BpryepxKa Wa 20 r HaBeckH Obla 3 "aca, CKO- 
cTb HS 4 a/uac. é 

Creybl BuarH B CepOBOMOpOJe BLIMOPAXUBaJIUCb B JIOBYWIKe, OXJaKaeMou 
epoli yrekucMOTON HIM CMecbIO O€H3MHAa H HKUAKOFO aszoTa IPH TeMMepatype 
yaa KoHgencayuH H,S (63—65°). ‘ 

Ilpoxyxr cyappupopanud — HeCieKMIMHCA KpHCTaMIMYECKMM NOPOUIOK KH- 
BapHO-KpacHOro IlBeTa, 3epHHcTocThO oO 0,5 MM — cojlepxKal CormacHo XH- 
meckomy aHamusy 25,4% S (mpu 26,5% mo Teopun), YTO cooTBeETCTBYeT cpop- 
me LazSs. Kak u Apyrve pefKo3emesbuble CyJIbpuAbI, MOA NeHcTBMeM Bari 
3nyxa La2Ss nog_Bepraerca rugpomusy. [lostomy Bce Nocrexyroulve onepallu 
HUM TIPOBOAWANCb B CHelMasbHOM «cyxXOM» KamMepe B cpefe aproHa, OCYHIeH= 
rO lIpolycKaHHem Yepe3 JIOBYIIKy C 2KHAKHM a30TOM, z, ay 

Tlpoxanupanne ra6eroK “3 La2Ss pu 1700—1800° B Bakyyme 10°-*—10 ° mm 
. CT. HpHBOAUT K W3MeHeHHIO ero TMepBoHayambHoro WpeTa B TeMHO- 
obi. (Ta6nerKu BecomM ~1 r, cipeccoBaHHble U3 H3MebYeHHOTO MW MpPOceAH: 
ro yepes cuTO c AYeHKOM 74 yw MOpoulka LasSs, MOMellaJIMCb B TaHTAJOBbIe 
AKAHYHKU C KpbIIUKaMH HM ObICTpO NepeHOCHAMCbh H3 «CYXOU» KaMepbl B Tmeub.) 
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TIpu arom noreps seca cocraBiaia ~0,8%, ycatka ~3,3%. Ipu ObICTpG 
OXNAKICHUH Ha OOpasilax NOMyYaIMCb TpelMHbI, ITO CBHAETENbCTBOBAIO O TI 
xo TepmocrTofikocTH MaTepwasla. XMMMYeCKHM aHasMs ceporo NpOfykTa 
Ka3bIBasl B HEM MeHblllee COlep2KaHHe Cepbl, YEM B HCXOQHOM KpacHOM La2S3e 
Beero 22.37%, uro, 10 aHaOrHH c cybPpusaMH WepuA, NO0-BUMMOMY, Cog} 
BeTCTBOBaIO TBepwomMy pacTBopy La,Ss—LasSu. | 
Ilpu uarpesanuu B TOM xe neuwn mpv 2000° B Teyenve 40 MMH. TaOeTHy 
u3 LaeSs pacimaBHiucb W UcMapHIvcb, a Ha Kpbillle CrakaHyMka OOpasOBanoy 
HeOObIUOe KOJIMYECTBO KOHJeHCaTa B Bue ONeCTAUIMX YeEPHbIX KPHCTaAG) 
Pentrenorpaduvyeckult aHasiv3 HX MOKa3aJI MOPOWKOrpaMMy C YeTKUMH, Pe3kyM 
JIMHUAMH, MpHHalexkalluMu TeKCaroHasbHOl CTpyKType THMa OKCHCYJbOMpy 
wepua (°). 
Takum o6pa30M, Mp HarpeBaHuM B BbICOKOM BakyyMe jo 1800° mpoue 
UT YacTHYHOe UcHapeHue u pasmomeHHe LaeSs. IIpu stom oOpa3yerca HOBBy 
cymbugq cocrapa LaeSs—LasS4, msaBauiulica B uHNTepBane 1800—20f 
HM serko seTyuHH, Mapbl KOTOPOrO OKHCJIAIOTCA OCTATOUHBIM KUCJOpPOP 
B BakyyMe lO Maslo meTyyero HM Oomee TyronaBKorO La,O,Ss. g 
LaS nomyyasca BoccranopseHvem LasSs MeTasJIMYeCKHM JIaHTaHOM CIIOCOOO) 
«nponuTKu». Jina atoro u3 LaeSs roroBHucb MOpMcTbIe THIJIM eMKOCTBIE 
0,5 cm? mpeccopaHwem oy JaBsenvem | T/cmM? uw OO2xKHroM B Bakyyme 10% 
10°> mM pt. cT. mpu Temnepatype 1800° B Teuenne 10 MHH. Cc MEJJICHHbIM OXJazm 
jeHvem. B Turetb 3arpy2KaJICA MeTasMYeCKHM JIaHTaH, TpeABapHTeJbHO I 
XaHWYeCKH OUHILEHHbIM OT MOBEPpXHOCTHBIX JIeHOK OKHCH, B KOJIMUCCTBAX, I 
MHOYPO TIPeBbIMa‘ouluX CTEXHOMeTpHYecKOoe, WH MOMeLaJICA B BAaKYYMHYt!O TIeUBl 
PeakWua %KXHAKOTO MeTaa, IpOHMKarollero 3a CUeET KaNHJJIAPHbIX CH B NOPE 
THIJIA, HauMHaslach yxe mpH 1250°, HO Wa O4eHb MeeHHO. Xopome 
3YIbTATHI Noyyastucb mpu 1600° u-10 MuH. BbIepxKKe. 


*KaHHem ceppi 19,7% (TeoperuuecKoe cojep2xaHue ceppl B LaS 18,75%). 
PeuTreHorpaMMa Nopollka C IMHHAMH, IpHHayexallMMU TObKO OHOU Kyl 
OnyecKOH pase, NOKa3asa, UTO 9TO BEMLeECTBO, H30-cTpyKTypHoe CeS, Kpucrtadh 


4TO [\aeT BHIVHCCHHY!O NWIOTHOCTD 5,36 r/cm. TakHM OOpa30M 9TO BelllecTBO ObIAG 
HeHTHPUUMpOBaHO KaK MOHOCysbpHuA mantana LaS. 

Muxpoctpyktypa NpHroropmenHoro LaS yByxda3sHad: KpyIHble OBaJIbHbIG 
*KeJITbHe 3sepHa LaS, No rpaHuwaM KOTOPbIX pactomowKena cBeTO-cepan asa 
(cyqa 110 cna6omy TpaBsenuio B CHsCOOH) oxcucyapduya nanTrana. Ouenka 
NWouaqu, 3aHHMaeMOl c:ba3aMy, NoKa3aa, TO MOHOCYJbUA uMen ce yIoOUMy 
coctaB: LaS 95—97%, oxcucynbppuy ~3—5%. MuxpotBepyocth LaS (Kell 
Tble 3peHa) 10 Buxkepcy mpm 20r narpysxKe papna 197 ++1,5 kI'/mM?, uTo cBMs 
AeTeMbCTBYeT O erO MeTaMYeCKOM xapaxkTepe. []pH HarpeBanuu B BakyyMa 
mo 2100° xycouxu LaS pacnuapuTb He yfamocb. 


Tlocrynuao0 
9 V 1956 
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Horkaayn Akawemun nayr CCCP 
1957. Tom 413, Ni 2 


XHMH ff 


C. JI. KMAMEPMAH u akayemuk A. A. BAJIAHJIMH 


EJIMMMHAX SHEPPHH CBA3H HHKEJIEBbIX KATAJIN3SATOPOB 
C QJIEMEHTAMM OPFAHHYECKHX COEAMHEHHA 


} IIpu pemenun npo6sembl HayyHoro no_Gopa KaTaJIM3aTOPOB CYILeCTBeEHHOe 
PYeHHEe UMeeT HAaXOKCHHE BENMYHH SHEPrHl CBA3H KaTaJIM3aTOPOR C pas- 

HHBIMH 9JIeMeHTaMH. [3 MeTojOB, KOTOPbIe MOryT GObITb UCHOJIb3OBaHbI C 
H UeJIbIO, YKaxKeM Ha TEPMOXHMMYeCKHH, alcopOuMOHHO-xumuyecKHi () uy 
jHeTHuecKul (*). Kuneruueckuli MeTO, paHee MpHMeHAJICA TOJIbKO K OKUC- 
M KaTaJM3aTopam (°,4). Hue cCyleiaHa MOMbITKa IPHMeCHHTb 3TOT MeTOIL 
A PacueTOB 9HEPrHli CBASH HUKEJIeBbIX KaTaJH3aTOPOB C 3uIeMeHTaMH opra- 
€CKUX COC{MHEHHH, C MOMOM[bIO paHee He HCMOJb3OBAHHBIX peaktlui. 
) Dueprua CBASH HUKeMeBOTO KaTaausaTOpa c BOROpoO- 
bw Qu-ni H Welitepuem Qp_ni. Bocnompsyemes peakiuamu napa - 

TO-IipeBpalleHuA BoZOpoya (1) M M30TOMHOrTO OOMeHAa BOsOposa c jeliTepu- 
1 (2), H3y4aBIIMMHCA B OMHAKOBBIX yclopuax ®asancom (°*), mpuy 36—100°C 
HHKeJIeBOH XKECTH, AKTHBHPOBAHHOM TonepeMeHHbIM OKHCJIEHHeM MH BOCCTAa- 
| 


mByeHuem. Mexanu3M 9THX peakKUMH oO cero BpeMeHH jucKyTupyercs (°). 
deqnoviaraA, YTO yKa3aHHble PeaKIMH JIMMUTHPYIOTCH MOBEPXHOCTHbIM B3a- 
[OJeHCTBHEM ajCOpOHpOBaHHbIX KOMMOHeHTOB (cTaqueH aycop6uuu), mpey- 
aBMM OOe peaKUHH jyOueTHOH CX€MOH MYyJIbTHMIeTHOH Teopuu (7), MH Ha- 
eM BbIPAxXeHHA JIN BbICOTbI 9HepreTuyecKHX Oapbepow FE peakuuh (7): 


Gree A On IF, | (1) 

— Qu_-n = Qp_-p + 2QH-Ni 5 2Qp-ni oa E,. . (2) 

lun, Qp—-p H Qu_-n — coorpercTBy1onlve 3HeEprvu pa3spbiBa CBxAseli MoseKy.t.) 
Orciofja, YYHTHIBAA COOTHOIIeHHe ¢ = — (2/,)E (7), HMeem: 

QOH Ni = "Ty HH ast (3) 

Qp—ni = 4/2 (Qp—p + Qu—H — QHTH) — 7/5 (2e2 — &4); (4) 


}€ ¢; HW ¢g——COOTBETCTBEHHO, SHEPHH aKTHBAaWMM peakinli “) u (2). Iog- 
abs Qu-n = 104,2. xxan (8), Qn—p== 105,96 kxan (°) (pasauune 


Tapa 


Ky Qu-n Aa Bosoposa HopMasbHoro cocTapa mpu 298,1°K nu Quen 
b3HauuTeJbHO (12)), e, = 5910 kan/Moub, ¢, = 7290 Kaa/MouIb (°), Nomyyaem 
ani = 50,1 kKaa1, Qp_ni = 50,1 Kxan. To onenxe ('°) u3 TepMoxuMHyecKHXx 
hHHBIX, Qy—ni = 55 KKan Sam (11), us ypaBHenua Ilaynunra oueHuBaeT 
imi = 60,2 kkas. 

Bie idonas 3HayeHua ¢, = 7600 Kan/Molb HM & = 9500 KauJ/MOub, no- 
yueHHble B padoTte (°) MocuIe yYMeHbIWeHHA AKTHBHOCTH KaTaJM3aTopa, IpH- 
uM K Qy_ni = 49,6 KKam H Qp_ni = 49,5 KKaJ, T. €. HSMCHEHHE aKTHB- 
DCTH KaTaJIM3aTOpa OKaSbIBAeT JIMUIb HeOoubINOe BAMAHME Ha Qu—ni HW Qp_ni- 
Ecau »xe paccMaTpHBaeMble peakIMM JIMMMTHpyloTCA cTafuent jecopounn 
exaHu3m Bonxedbepa u PapKaca (1°)), TO H3 BbIpaxKeHHH AJA BTOPOCTa- 
siimoro mpouecca (2) nomyaaem Qy—ni = 54,1 KKaut MH Qp—ni = 90,9 KKaa. 
- Tlomyuenupie 3HayeHud Qy—ni HW Qp—ni HCHONb3yeM JIA TIpHOJIM2KEHHBIX 
ACUETOB 9HEPrHufi CBASH HUKeJeBbIX KaTAaJIM3aTOPOB C APyrHMM 9JIeMeHTAaMH, 
TIOMOWbIO J[pyrux peaKUMH AKTHBAUMH BOLOpoa, NOJaraA, TO HSCS ON 
‘dpyrum oOpasiuam Ni He BHeceT 3aMe€THbIX H3MeHeHHH B Qu-ni H Qp_ni- 
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DJueprusvA cBAZSH HHUKEeMEBOTO KATAAN3ZaATOPAa C yrae pom 
mp WBoknQk cBa3uM Q-c_ni. Bocnombsyemca aHHbIMu Tpurra (1%) 
ru porenusaunu aTusena npu 70—100°C Ha HukeeBOH IPOBoOoKe, aKTHBE 
poBaHHou TOMepeMeHHbIM OKHCJICHHeM H BOCCTaHOBJIeHHeM. Sjecb: 


Qec_ni = Y2 (Qc=c + Qu—-n) — Qu_ni — 7/583, (2 


yyle ¢, — 3HeprHaA aKTUBalHu, Occ — SHeprua paspbiBa OHOH U3 CBA3eH C=C 
Toncrapiaa ¢; = 8200 Kkan/mMomp (3), Qcoc = 46,7 Kkan, Quon = 104,2 xxal 
(8) @ Qu_mi = 50,1 KKaa, NOomyyaem Q-c_Nni = 19,9 kKaul. Ilo oueHKe Jerkoc ‘ 
TIPOTeKAHUA  pasJIMYHEIX opranuyecKux peat (1°), Q-c-mi = 19 KKay 

Jaa Tol xe peaknuu npw 20—160°C Ha HuKkeseBol NIeHKe, TO JaHHbl 
Jbxenkunca u Patiquaa (14), e, = 10200 kan/momb, orKyfa Q—c_ni = 18,6KkKaa} 
T. €. IpH Mepexoye K Apyromy oOpasuy Ni Q-c_ni MeHHeTCH Maio. 


Jlna usoTonuoro o6mMena C,H, + D, (1%) B Tex xe yCIOBHAX, 4TO H (14), SHER 
THA AaKTHBAUMU ¢, = 17200 Kau/MOuIb; B 9TOM CJITyuae HMeeM: 


Quc-mi = Qp_p + Qc—H — 2Qp_mi — Qu—ni — 4/384, (é 


rye Qc_u—9Heprua pasppipa cpssn C—H, papyan 90,5 KKam (°). Top 
Tabada Qy-ni = Qp_ni = 50,1 KKaa HM Jpyrue BeJMUHHBI, MpHMBeeHHBil 
BbUe, Nomyyaem Quc_ni = 23,2 KKa. Ounu (4) nyTeM, KOTOpbIH yxe Ont 
YHOMAHYT, NOJYIA AIA acopOunu (a He Ix peaKIHH) 3HaYHTeIbHO OE 
Wylo BemMuMHy Q—c_ni = 50,6 kkKaw. | 

DuHeprua CBABSH HUKeMEBOTO KaTamusaTopa c yrmepe 
ROM Qc_mi (C OPAHHAPHOH CBA3bI0 MPH yrasepore). Bra Bem 
YMHa MOET ObITb paccuHTaHa “3 JaHHbIxX MopnuKkasBa, Benequxta u Tena 
pa (4°) no rugporenoumsy stana C,H, + H, = 2CH, Bunteppane 100—130°| 
Ha HHKeJIeBOM KaTawH3aTope, HaHeCeHHOM Ha Ku3eNbryp. /laa stow peak 


Qc—ni = Ye (Qc—c + Qu—y) — Qu_ni — ?/s85; (] 


Tye QHeprua akTHBauHH ¢, = 43000 kan/mMonmp(1*). Tlogcrapaaa Qc_c 
= 66,3 kkan (°), Qu_ni = 50,1 KkKas uM OCTaIbHbIe BeEHUHHbI, MpHBeeHHb 
‘Bblue, MOMyyaemM Qc-_nj = 6,5 KkKan. Ilo ouenke (1°) Qc_ni = 6 KkKaa. 


Qc—ni = Qc—H + Qp—p — Qu—ni — 2Qp_ni — 4/985. 


TloqcTapaa 3HaveHHe SHEprHH aKTHBaluH 2, = 28000 kan/ mons (# 
Quy ni = Qp_n; = 50,1 KKan uM Apyrue MpHBeyeHHbIe BIE BeENMUHHHI, NOM 
daeM Qo yy = 8,9 Kkan. Cpequaa Q. ,, = 7,7 KKad. 

Ja TOM »%e peakKUMH H30TONHOrO O6MeHa Ha GOovlee aKTHBHOM KaTaJIM3i 
‘TOpe — HUKEJEBbIX IJleHKaX HW pH Oouee BLICOKHX TemMepaTypax (206—255°C) 

22 = A 
M0 JaHHbIM (?*), eg = 23800 Ka /Moub, OTKYNa Qo _y, = 14,5 KKaa. 

DueprusA CBASH HHKeMeEBOTO KaTamHsaTOpa Cc KuCHOpH 

NOM Qo _y;- Hcnomsyem janupie Ban Mexenena u lOnrepca (3%), cea 


rH] porenHsalMio alleTOHa B aBTOKJaBe pH Temiepatypax 106—150°C 
‘CKEJIETHOM HHKesIe. OveprwaA akTuBallun ¢,= 9500 kan /Momb (qua Apyr¥ 
amMpaTHyeCKHX KeTOHOB Nosyuenbl 60MsKkHe BesMUMHbI). Jia STO peaKIlH’ 


Cota = Coseak Cae Q com 2Qu_ ni — 4/82 (' 


(Qc_o — 9Heprua paspblBa OHO u3 cBaseii C=O, papnan 83,4 Kan (8 


Togcrapaasa Q con = 19,9 Kkan, Q, y; = 50,1 KKan uw apyrue BeJIMUMHE 


MIPHBEJCHHBIe BHINe, Moyuaem Q,_ ., = 04,8 KKan. Ilo onenke (1) Qo 
=48,5 kkam. TepMoxumuyeckag Qoam = 09, KKan C°). | 


—H — SHepraa pasppipa caasn O — H, pasnaa 110,6 xxan (8).) Mogcrapasa 
“Neuve SHeEpruH aKTHBaHH ¢, = 6600 Kan/Monp (1%), Aa HAKeseBBIX 
HOK B uHTepBasie 0 — 41,5°C, Q, ., = 50,1 KKat,Q,_x, ¢ 50,1 Kkan u 
AJIbHBI€ TIPHBeeHHbIe BBbIMe BeJIMYHHbI, Mouyyaem O64 = 57,5 KKaJ. 
1 H3YYeHHM ajCOpOUMOHHO-XMMMYeCKOTO paBHOBecHA KUCIIOpOa Ha HuKe- 
OM KaTaM3aTOpe MO MeTOyMKe (*) HAMM TosyyeHa JIA CpeqHUX 3amOI- 
MM NOBEPXHOCTH KHCJOpOOM BeHYHHa Qy y, = 56,1 KKaa. 

Queprua CBA3H HUKeTeBOrO KaTAaMM3aTOpa C a30TOM 
ni Mctiompsyem peakuu1o u30TOMHOrO O6MeHa”“ amMHaKa Cc AeliTepvem, 
WaBUlyiocA Ha HUKeJeBHIX WwleHKax. Jima JanHoli peaKiHu: 

} Quem = Qx-n + Qn -p— Quen — 2Qp_ni — */3 20» (11) 
(Qn —9Heprua pasppipa caa3sH N—H, papHan 84,3 ‘Kkau (8), 
~9HepruaA akTHBalun. B pa3smHuHbIX paOoTax, B 3aBHCHMOCTH OT aKTHB- 
TH MJICHKH, SHaYeHHA &) H3MeHAIOTCA OT 8700—9300 Kas/Moub (2°) Jo 
700 — 16100 kan/monp (?!). Ha nauMenee aKkTHBHBIX TvieHKax, 3unaue- 
£9, XOTH H NOslyyeHHbIe B MHTeppase 200—300°C, orpeyanu, Kak yKa3bI- 
oT aBTOPHI (*'), AKTHBHOCTH KaTaJM3aTOpa B MepBOHAYAaJIbUbIX OMbITAX pH 
HaTHOH Temnepatype. [loqctapisaa B ypaBHenne (11) ¢9 = 16100 kan /Mmonp 
( HawMeHee aKTHBHBIX MIeHOK (**), Q), y, = 50,1 KKan, Q, ,,= 50,1 KKan 
‘PyrHe NpHBexeHHble BbIWe BeMUMHBI, Nosyyaem Q, ,,= 18,6 kkau. 
oleHke ('°) (43 CpaBHeHHA JIerkOCTH NpoTekaHusA peakiHit) Qu n= 18 KKaa. 
€HeHHe AKTHBHOCTH TOPO Ke KaTaJIM3aTopa (¢g =14 700 Ka / Mou (?!)) npu- 
MT K Qy ny; = 20,4 xkan. [na Oonee aKTHBHBIX MeHOK (2) = 9300— 
QO Kan /MOub (?°)) nomydaem Qy yy, = 27,6—28,4 KKan. 

‘Kak Buguo 43 NpHBeyeHHbIX JaHHbIX, KHHeTHUeCKHH MeTOX MOxKeT ObITb 
MeHeH JIA HaXOXKJCHHA BeJIHYHH SHEPprHl CBA3H HHKeJIeBbIX KaTaJH3a- 
OB C pa3JIMUHbIMH 3JIEMeCHTaMH C HCIOJIb3OBaHHeM TaKHX peaKUMi, Kak 
a-OpTO-lpeppalleHue BOOpofa, HS30TOMHbIM OOMeH, PHApOreHH3aluA U 
poreHomH3. IlonyueHHble BeJIMYHHbI B OOJIbINMHCTBe COrvlaCylOTCA C BBI- 
JI@HHBIMH COBCeM J[pyrHM yTeM (1°). Queprua cBa3sv Q,_ 4, 'MpakTHyeckH 
oTMMuaeTCA OT Q,, x, (pasHHla HyseBpIx sHepruli Ana Ni —H u Ni—D, 
Han 0,7 KKaw (17), J@KHT B NpefesaX UYYBCTBHTeJIbHOCTH MeTOJ~a). 
Kone6aHuA aKTHBHOCTH KaTaJIM3aTOpa, MpHBOAAUIMe K H3MeHEHHIO & Ha 
KOJIbKO TBICAY KaJI/MOJb MaJIO BJIMAIOT Ha BeJHYHHbI Q HU B pare 
yaeB MaJIO CKa3bIBaloTCH Ha Mepexoye K JpyruM OOpaswaM KaTasIM3aTopa; 
(AKO H3MeHeHHe ¢y BABOE IIPHBOAMT K H3MeHeHHIO Q, y, Ha 50%. Ilouru 
Bcex calyyaax Q JIM TIeHOK BBIie, EM AIA Wpyrux OOpasoB KaTaJH- 
Opa. 

| a UTO, HCMOMb3SyA JIA pacueTa OHO H TOM *Ke Q pas3uHpre 
KUHH, MbI Wosyyaem Ou3skKHe, a HMHOra WM MpakTHYeCKH Copllaalolle 
wuuunt. Meroy B nepBpoM TpHOmmKeHHH MOXKeT OBITb HCHOMb30BaH [VIA 
'yeTOB SHeprHuli cBa3H Ha pasHbIX OOpasilaX KaTaJIM3aTOPOB. 

B HeKOTOpbIX Cy¥adX NOJYYeHHbIe BeEMMUMHLI MeHbIIe TePMOXHMHYeCKUX 
.(2, 1°)). Sro osHayaeT, TO COOTBETCTBYIOULHe NOBEPXHOCTHBIE CoeWHeHHA 
fee yCTOMUHBLI, eM OObeEMHEIE. : 

Bocnombsyemcsa HaliJeHHbIMH BeJIMUMHaMH SHEP CBASH [IA BBIMHCJIC- 
1 acopOmMoHHOro NoTenuHasa g (T. €. CYMMbI SHepruH CBASH Pearupyio- 
X ATOMOB C KaTaJIM3aTOpOM) JerHAporeHH3alHH MypaBbHHOH KHCJIOTHI Ha Ni: 


| gq =Q com t Qo em + 2Qn ent (12) 
(crapnad Q oy = 19,9 xkan, Q, yi = 50,1 xkat, Qo yj; = 54,8 kkaa, 
tyyaem g = 174,9 KKan. C pyro CTOpOHEI, HMeeM: 

Gi Ons a Qo_H — 4/3 £19, (13) 
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rye ej) — 2Heprua akTuBaluv. Mbl MoxweM U3 TaOJIMYHBIX Qo = 90,5 Kka 
Qo_y= 110,6 kkan (°) H okcHepHMeHTAaIbHOrO SHAYCHUA f19= 19 700 xa1/mol 

Se s te} - = 
no jaHHpmm Tostma u Ky6oxasa (**), paOoTaBlinx MpH 143—160°C, BI 
ucIMTb g NO ypaBHenuio (13), mpuyem nouyyaetca q = 174,8 KKan-—B Tip 
BOCXOJHOM COrlacHH C BeJIMYHHOM, HalieHHOM BbIlWe HesaBHCHMbIM MyTe 

B nacTosmei paOoTe mMovlyyeHbl culeqyiomme sHayeHua Q (B KKadl) Jd 
TleppocTayquiHoro MexXaHH3Ma peakIMH, MpoTeKalollMX Ha HUKeJeBbIX ne 
joke, 2KeCTH, MajlOaKTMBHBIX IWIeHKaX WIM MNOPHCTbIX KaTaJM3aTOpa) 
Qi = 3013 Opi; = 90:1) Qo y= 19,9: Qe = Gl oan o4] 


Qu wi = 18,6. 

B 3aksmoueHHe paccyYHTaeM U3 39TUX Q BeJIM4H Hb! aJ{cop OLHOHHbIX TIOTE 
IHasIOB g, a Take 9HepreTuyeckux Oapbeposw FE AMA pacCMOTPeHHBIX peaKkily 
C MOMOMIbIO 3HaYeHHH TeMOT peakIMH WU H CYMM 9HeEprHH OOpasy!OUlMxcah 
paspbIBaIOULUXcA CBaseli s M3 CooTHOUIeHUA g—s/2+4+u/2=E (°) (Tao. 

Ta6onmuna 
Ajcop6mvoHHEe noTeHyvasbl g HW 9HepreTHuecKHe Oappeppl & Ha Ni (B KkKaJl) 


Peakuua | ul|2 | s|2 | q | —| 

I. n-Hy = 0-H 0 28,4 | 200,4 | Bi 
Ihe bs — 2D 0 210,2 200,4 go) 
Mi: Gos = GH, 15,0 165,9 140,0 10, 
IV. CH;OH + Dz = CH30D + HD 0 216,6 205,14 4s 
V. CHsCOCH, + Hz, = CHsCH(OH)CH, 6,8 494.4 | 174,9 | 42 
VI. NHg -+ Dz = NHaD +HD 0 190,3 | 168,9 | 24] 
VII. C,H, + D, = C.H,D + HD 0 196,5 170,2 26,)) 
VIII. HCOOH = H, + CO, —6,8 | 194,4 | 174,9 | 26) 
IX. CH, + D, = CHsD + HD 0 196,5 158 ,0 38.) 
x? GSH -— Ho = 2CH, Ono: Wav 41556 04, 


V3 Hee BHAHO, YTO JA OOJbINMHCTBa PaCCMOTpeHHbIX PpeaKUMH Ha HUKed) 
BOM KaTayIM3aTope q OvM30K Kk s/2, T. e. onTHMyMy. HanOomee Tpys] 
JOUWKHAa OCYWeCTBIATbCA peakunA X. | 

O6dpauaeT Ha ceOd OcOOOe BHUMaHHe, YTO MPHMeHeHHe KHHETHYECKOTO F} 
TOa OMpefeseHuA SHeEprHt CBA3H K IPOCTbIM peaKUMAM, MpoTeKarolllHM 
MeTaJIIMYeCKOM HUKese, aeT pesybTAaTbI, OMMSKHe K pacCCUHTaHHbIM paHee} 
TEPMOXHMHYCCKHX JaHHbIX WH M3 CpaBHeHHA JIErKOCTH NpoTeKaHua peakHit || 
Jee COMIX OPraHHyeCKHX CoeMHeHHH. 


VuctutyT opraHuyeckow xumMuH um. H. JI. SeauuHckoro Tlocrynae 
Axkayemun Hayk CCCP 24 X 1956 
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XHMHA 


Yaen-i oppecronyent AH CCCP Jl. H. KYPCAHOB u M. E. BOJIbMHH 


HOBbIM NYTb NOJIYYEHHA COENMHEHHM TPONMINA 
MW METHWJITPONWJINA 


B wactTostlee BpeMA HS3BECTHBI [Ba NPHHUMMMANbHO pasMUHbIX MYTH OOpa- 
BaHHs CCMHYICHHOH apOMaTHYeCKOM cHcTeMbI Tpomusua (1). 


Xen 2 


I Il il 


Bnepspie Jlépuur u Hoxc (*) noayuuan Opomuctaili tponusuli (I, X = Br) 
enseHvem HBr or AuOpomunksorentaquena. B JambHelimem Opi0 ycraHoB- 
HO (?), 4TO TEM Ke METOJOM, XOTA HC BECbMa MaAJIbIM BbIXOJOM (0,8%) MoryT 
Tb NOJYYeHbI COM KapOoKcuTponusna (II, R = COOH). [pyro metog, Ko- 
bi HefaBHo paspaootanu J[bwap u [errur (*), ocHoBaH Ha JerKoli u30Mepu- 
HH HOpKapaf\veHOBOH CHCTeMbI B CHcTeMy TpomHHa. Tak, Ip Neperpynnu- 
Bke Kypluyca a3Hfla HOpKapayveHKapOonoBol KucrOTHI (III) Op -nomyyueH 
OHWMaHaT TPOMWJIHA, a H3 a3Hjla METHJ-HOpKapalWeHKapOOHOBOH KUCOTEI — 
Ib MeTHITponHana (II, R = CHs). 

Mexyy TeM HeECOMHeEHHO IIpescTaBAIO MHTepec [OKa3aTb . BOSMOXKHOCTb 
MocpecTBeHHOrO Mepexofa OT CHCTeMbI WHKOrenTaTpHeHa (TponugaHyena) 
) ¢ 3 ABOMHbIMM CBA3AMH K apoMaTHYeCcKOH CHcTeMe TponMuA. B pesyuab- 
Te OTpbIBa KaKHM-J1HOO OOpa3som or CH2-rpynnbl WHkKsorelitatpHena aroma 
Jopoya BMectTe c MapoH seKTPOHOB HW Mepexojla Ip 3TOM CefbMoro aToma 
Jepofa U3 COCTOAHHA Sp?-rvOpuANsallHy B COCcTOmHHe sp*-THOpuqusalnu, Jon- 
4@ MOABUTbCA BOSMOXKHOCTh WHKJIHYeCKOTO COMPAXKeHHA BCeX IeCTH T-3/1eK- 
‘OHOB JIBOMHbIX CBA3eH, Beylllero K OOpa3s0BaHHIO apOMATHYECKOH . CHCTeMBI 
onunua. Tako mepexoy aBusica Obl CBOero pola aHaslorvel. COOTBeETCTBYIO- 
“My MlepeXOfy WHKJONeHTaqveHa B aHHOH WMKJONeHTaqMeHHiuaA Mog felicT- 
‘eM IILe@IOUHbIX METAJIIOB HW CHJIbHbIX OCHOBAHHH. OfHako B OTIMYHE OT WMKIO- 
uTajiueHa, re OTHHMAETCA IIPOTOH, OT WHKJOFeliTaTpHeHna JOKE ObITb OTOP- 
H BOJOpox ¢ apo snekTponos (ruApus-noH): 


; H = 
| ae 7 
V 


. 


o60ux cryyaax oOpasyerca HeOeH30NHad apoMaTuuecKad cucTema Cc 6 & 
eKTpoHamu. 

B nouckax mytefi Takoro werocpescTBeHHOrO NpeBpallleHuA IMKNorenTa- 
wea B COM TPONWIMA MBI UsyyamH JelicTBHe Ha WMKNOreNnTaTpHeH psja 
CKTPOUNbHLIX PeareHTOB — CHJIbHbIX KHCJIOT, OKUCIMTeNeH, TaOHNAONpPOHKs- 
KHBIX H ip. Muorve u3 STHX BellecTB 9HEpruyHO pearupyioT C ABOHHBIMH CBA- 
MH WHKsOrenTaTpHeHa,YTo BeCbMa 3aTpyHAeT NpoTeKanHe peaklun oOpaso- 
HUA TPOnHIHA. j : 
Tipu gelicrsnu KOnWeHTpupoBaHHoli cepHoM KMCOTHI Ha WMKNOreNTaTpHeH 
oTeKaeT 9K30TepMHYeCKad peakUMA, CONPOBOA*aloWlanca OCMOJeHHeM, ieee 

7* 83 


‘ 
HaKO Hapsily C 9THM MPOMCXOAUT OKHCIeHHe TponMHeHa C OOpas0BaHHeM 34 
MeTHBIX KOJIMUeCTB COMM TpomumuA (BEIXxOA 18%): 


‘ Ss ae — 
C,H, + 2H,SO, > C,H} + HSO7 + 2H,O + SO, 


O6pasoBaHve apoMaTuyecKoro MoHa KapOoHHa — TponMMA, Ip jAelcI 
BAM KOHUeHTpupoBanHolt HeSO,4 Ha UNKmOrenTaTpHeH CXO{HO C OOpa30BaHHel 
aluaTHuecKHX HOHOB KapOoHua MIpH JeicrBHH KOHIeHTpHpoBaHHoK H2SO0 
Ha IpeJe/bHbIe YreBOMOPOAbI C TPeTHYHLIM aTOMOM yrsepofa. Takaa aHamory 
ABJIACTCA KOCBCHHBIM TOATBEpKAeHHEM Upefiaraemoro B NocWeqHeM CJy4a 
KapOoHHeBoro MexaHH3Ma JelTepooOmMeHa M Apyrux peakunit (*). 

Tak Ke KaK HM B Cayyae MpeseMbHbIX yreBOAOPOAOB, KUCJOTHI, He OONa 
Jawoulve OKHCIIMTeEIbHBIMH CBOMCTBAMM,— KOHIeHTpHpoBaHHaa ocdopua: 
KUCIOTa, COMHAA KHCIOTa — KaK Ha XOJIOMY, TaK HW pW HarpeBaHHH He BB 
3bIBaIOT TIpeBpallleHHa WMKNOrelTaTpvHeHa B TponuHi. KonlentpupoBaHna 
a30THaA KHCOTa pearupyer C WMKOrenTaTpHeHOM O¥eHb OypHO; B 3TOMCH 
‘yae TIpOHCXOAHT OOpas0BaHve HeOOJIbUIMX KOJIMYeCTB TPOMHJIHA. 

V3yuenne JelicrBua Apyrux OKMCAUTeNeH Ha WMKMOrelTaTpveH NOATBEpAMA 
UTO IPH OKMCAeCHHM B KUCJOM Cpesle WMKMOrentaTpHeH B TOM HIM HHOM CTeneH 
lpeppallaetca B Tponumuu. Tak CrOs B meqaHOM ykKCyCHOM KHCOTe MpeBpatla 
no 14% uuknorentrarpuena B Tponuaui. pu kanayenuu Tponuiugena c Se 
B BOJHOM JMOKCaHe B IIpHcyrcTBHH CepHol KHCMOTH! OOpasyercaA oKOO 7Y 
COM TpOnMHs. 

Takue CHIbHbIe 3MeKTPOPUAbHbIe peareHTbI KaK *TOPHCTHI Oop uM xJOpH 
CTbIM aJIOMHMHHM MOF Obl pearHpoBaTb C WHKMOrelTaTpHeHoM, Mpeppallad er 
B TPONHMIHH TO cxeme: 


C,H, +1BF, > C,H} + [HBF,]— 


Oguako BFs3 u AlCls cromb 9HeprH4HoO pearnMpyloT ¢ JBOHHbIMH CBA3HMH, 4 
peakiua oOOpa3s0BaHuA COM TpONMHA XOTA M NpoTeKaer, HO JIMMIb B HeOON 
moa crenenu. IIpH narpeBaHuu Tponusmugena c xpupatom Tpexdropucroro 60 
oOpa3yetca oKoN0-2% comH TponumuA Hapay c OOMbINHM KOMMUeCTBOM NON 
Mepa. Oxono 18% comH Tpomunua OOpa3syeTcad MpH B3aHMOelcTBHM TpOn 
AMeHa Cc Oe3BONHbIM XJIOPHCTHIM aJIOMHHHeM. 

Mo>xKHO 6510 OKUaTb, ITO TaMOHAHbIe COCEMMHEHUA JJIEMEHTOB C Tlepeme 
HOH BasIeHTHOCTbIO OyyT CHOCOOHLI OTHHMATb Mapy IICKTPOHOB OT WHKsore 
TaTpHeHa, MpeBpatiad ero B TponuaMH. JleicTBuTeIbHO OKa3asOCb, YTO MAT 
XJIOpucTHIa cocpop upesBprgaino werko pearupyeT c WukKMOorenTaTpHeHo 
IIpu 9Tom o6pa3yerca XJIOpUCTHIM TpomnIMH, a MATUXMOPUCTHIM cocdop Bocce 
HaBIMBaeTca JO TpexxsopucToro: 


7 H IV MN ) =. 
Cx Rp ee te Ladere p £ti|— (+> +nertpa +a 
a= H aNG H origins 


Peakua ule C MpakTH4eCKM KOJMYCCTBEHHEIM BBIXOAOM Ip KOMHAaTHOI Ted 
mepatype 4 He CONpOBOxKAaeTcA HH OCMOJICEHHeM, HH KaKMMH-M60 Ap yruMu 
OouHbIMY NpoWeccama. 

HaiqenHad peakKuua UMKOrenraTpueda C MATHXMOPUCTSIM chocopom M 
KeT CIYKATS XOPOWAM MpeMapaTHBusiM MeTOAOM MOyYeHuA come Tponus 
HW ero mpoasBoqHex. [I]peamyulecTBom 3Toro MeTOsa ABAAeTCA BSICOKHH BBIX 
TPpONMIMA, MATKHe YCMOBHA HM MpocroTra mpoBeqenua peakuuu. [lopsrmennh 
BoIXOMa XMOpMcToro TponuAMA OnaronpusatcrByer u36nIToK PCl,, mpoBeye 
peakuau Oe3 HarpeBaHuA H B HHepTHOM pacTBopuTene. Odpasyiouutica TH 
NHIMM Jae BoeIATh He B Bue HeycroM4MBoro HM BeCbMa rurpocKONHyHC 
XMOPUMCTOrO TPONAMMA, a MepeBoka ero B TpyAHO pacTBOpHMble nepxsmopa 
xwopnmaTuuaT (°), mH60 Hoqug. | 

 PaspaSoraHHsi Meroy OsIn MpHMeHeH TaKxKe AMA MOMyYeHuA conelt MeT 
tponunua (II, R = CHs). Peakuua MerualuKsorenratpvena c nATHXxXWOpHcT 
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cchopom MpoTeKala OYeHb ObICTpO H rviayKO Ha xoogy. Bow nowyyen xJ0- 
CTLIH METHJITPONMIHH, TepeBeeHHbIlt B TpyAHOpacTBopuMbIli XOpnaaTuHaT 
THITponunaA. B TO Ke CaMoe BpeMA NOMbITKAa NOMyYeHUs COMM MeTHJITpO- 
ava mo Metony Jépuura u Hoxca (*) npuBena auub kK oOpa3s0RaHMio npo- 
KTOB ocMouleHHa. Msyuaetcs nowyyenve 9THM MeTOJOM j\pyrux 3aMelleH- 
IX Tponwues. 

Kak 4 culeqoBano omuaTb, TpexxopucrDiii cpocbop, B oTmM4dHe OT NATH- 
OpucToro, He MpeBpalllaeT WuksorentatpHeH B Tponusui. He nponcxoqut 
a peak M C TpexOpomuctbim dochopom. Ilara6pomuctaili dochop serKo 
CCOUMMPyeT IPH OOBIMHBIX YCJIOBHAX, NOISTOMY IIpH peakKUMH C HAM WHKVO- 
ITaTPpHeH erKO NpHcoeAuHAeT Opom Ges OOpaso0BanHua Opomucroro TpOoNMIUA. 
_ AnasornuHo peakiuu ¢ NATHXOPHCTHIM (hocopom mpotTeKaeT B3anMOjel- 


if WMKJIOrenTaTpHeHa C XJIOPHCTLIM Cy JbipypHJioM: 


C,H, + SO,Cl, > C,H} + CI + SO, +{HCl 


SH STOM OOpasyeTcA AO 25% coONM TponNsHA, OAHAKO peakuua compo- 
WaeTCA 3aMeTHBIM OCMO/IeHHEM. XJIOPHCTbI THOHHT He pearupyer c WHK- 
relitaTpHeHoM. 
TakuM O6pa30M Noka3aHo, ¥TO pH JelicrBHH Ha WMKJOrelTaTpuen pasvH4- 
IX 9JIeEKTPOMUAbHBIX peareHToB (H2SO,, HNOs, CrOs, BFs, AICls, SeOse, 
2Cl2, PCl;) MpoHCxXOUT OTPHIB Hapbl 9JIEKTPOHOB H aTOMA BOMOpoOsa OT WUKWIO- 
(iTaTpHeHa M NpeBpallieHve ero B apoMaTuyeckylo cucTemy Tponusus. Peax- 
A WHKMOrentaTpHeHa (HM ero MpOv3BOHEIX) C NATHXMOpHCTHIM coccbopom 
nKeT CJLYKUTb NpenapaTHBHBIM MeTOJOM NOJYYeHHA NpOHSBOAHIX TponusuaA. 


QIKcNepHMeHTAMbHAA a Cal 


Mcxojapilt uMKorentaTpHen Obl NomyyeH d~oToXuMuYecKOH peakiuelt Gen- 
ac juasometanom (°). Tlocne meperonkH Ha KOOHKe 3deKTHBHOCTHIO 


40 T. T. Bbienena tbpakuua c T. Kum. 116,3—117,0°/744 mM, nz 1,5228, co- 
pxkapuian 95% wuksorenratpHena u 5% Tosyoma. 
‘Peakuua c cepHot KuUcaOTON. 0,08 r wuKnorentatpHena 
HOaBIANOCh IPH OXNaKMeHHH HU BCTPAXHBaHHH K 2 MJI KOHUEHTPHpOBaHHOlkt 
OHO KUCcNOTHI. Kpacnoro uBeta pacTBop octaBsien Ha 10 cyToK Np KOMHAaT- 
ff Temmepatype, 3aTeM OCTOPORKHO MPH OXMaxKeHHH pas6aBJeH BABOe BOMOIt. 
UOaBeHHeEM IaTHHOXJOPHCTOBOAOpOAHOH KUCJIOTbI H3 pacTBOpa ocaxKjeH 
oOplsaTuHaT Tponunua. OcaqoK OTPUATPOBAH, MPOMBIT CIMpTOM H BbICyIUeH. 
IXOJ XMOplsaTHHata TponuiuA 0,048 r (18% or Teoperuyueckoro). 
B onpirax c CrO,, BFs, AlCls, HNOs, SeOz u SO2Cle o6pas0BaBmascsa COuIb 
OMMNIUA BbIeIAIaCcb AHANOrHUHbIM OOpasoM B Bue XMOpNNAaTHHATA. 
Peakuua c NATHXAOPUCTHM Hhochopom. B konby, 
aOXKeHHYy!O MellianKOH HM OOpaTHbIM XOJIOMMJIbHUKOM, 3alllMU,eHHbIM XJIOp- 
JIbIiMeBolt TpyOKoH, momemlanocb 4,1 r (~0,02 mons) PCI, u 40 ma CCl, u 
HM TepemelmmBanuu upHvOaBsanoch 0,91 r (0,0098 Mons) WHksorentatpHeHa 
10 mn CCl,. Cpasy nauvnan BbilayaTb OOMbHbI Oenbiit ocaqoK. Peakuvou- 
A CMCCb TepeMelIMBasacb OKOMO 4aca H 3aTeM KMMSITHIACb B TeyeHHe 15 MHH. 
yee OXMAKNeHUA OCANOK OvICTpO OTCAaCbIBaJICA Ha BOPOHKe, MpompiBasica CCl4 
oOpa6aTbiBasicd Ip OXMaxKJeHuH 4 MX BOs (OypHan peakuna). PeakiMoH- 
a Kom6a HW BOPOHKa CMbIBaJIMCb HEOOMbIIMM KOMMeCTBOM cnupTa. Tonyden- 
(f BOJHO-CIMPTOBbIit pacTBop (cio CCl, Ha He He MeaeT JasIbHeHIIHM OMe- 
UMAM) OOpaOaTbIBascA HeOONMbIIHMM M30bITKOM 30% HClO,. Cpa3y Bpmayan 
WJIbHbIit OCaAOK NepXsOpatTa TPONMJNA, KOTOPbIH Nocue OXNAKNeHHA OTPHIbT- 
BLIBAICA H TIpoMbIBasicH XOOQHBIM cnupToM. IepxsopaT 6e3 mepekpucta- 
3alluM JOCTaTOUHO UCT WIA JalbHelmel pa6orb. Brixoyq nepxsopata Tpo- 
aua 1,49 r (80% oT TeOpeTHYECKOTO). B dusaptpate mpHvOaBneHvem 
PtCl, JonomHUTeNbHO OCaxKJeH TPOMMIHH B BUe XOpNNaTHHaTa, BbIXo 
30 r (10%). OOmuit BEIXOA TponMIMA COcTAaBAAeT 90%. Tipu npopeyennu Tor 
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*Ke peakilMu 6e3 HarpeBaHua, MpH MepemewMBanuu 2,5 4aca WM CTOAHMM B Tew 
HHe HOUM, BHIXOL Tponuiua JocTuraeT 98%. a 
B chletvanbHprx dmpirax Jia UeHTHpuKAaNMA BbIeIAICA OOpasyIoulAHc 
pH peakUUM XJOpHCTHI TPOMMAM—rHrpockKOMMYeCKOe BeULeCTBO, MerKO pat 
TBOPHMOe B BOM; MOCe NepeKpUcTaH3aluu M3 HUTpoMerana T. nN. 97°. II 
wiuTepaTypHbIM jlaHHpM (') T. nut. 102°. Boguble pacrBopbl AaloT NOMOKUTEME 
Hy1O peakiuio Ha Cl” (npo6a c AgNOs) u Ha HOH TponuHA — OOpasoBaHHe Ocal 
KoB ¢ HC1lOy, HePtCl,, NaB(C,Hs),4 (°). : 
: 


: Haiigeno %: C 28,26; 28,38; H 2,61; 2,49; Pt 33,21; 32,98 i 
CysHy4PtCl,. Boruuceno %: C 28,49; e239; Pt 33,08 


MeruuuKsorentaTpuen, HCXOAHbIM JIA MomyeHHA MeTHJITpONWIMA, Obl CHE 
Te3HpOBaH (pOTOXHMMYeCKON peakllHel TONyoMa c AHa3omeTaHoM. IleperouKo 
Ha KOJIOHKe BbIfeteHa dpakuna (Tt. Kum. 138,2—139,0°/730 mm, ns 1,5114 
cojepxKaBilad OKoNO 70% MeTHAWMKOrentaTpHeHa. Peakiua MeTHJIMAKIOren 
TatpHeHa c PCl; mpopoyqumacb aHanoru4HO omvcaHHoMy bile. Uepes | ya 
CTOAHHA IPH KOMHATHOM TemMepatType OcaqOK OTPHALTPOBaH UH OOpas0BaBLIMUes 
MeETHJITPONHIHH MepeBeweH B XMOPMMAaTHHAT — RKeNTHIM OcaqoK, TPYAHOPacTBO 
pHMbpIi B BOJe H elie xyxKe B CHupTe; TeMHeeT IPH TemnepaType ~140°. Buixa 
~50%. 
Hatigeno %: C 31,27; 31,22; H 3,20; 3,24; Pt 30,89; 30,75 


CygHigPiCl,. Brruucneno %: C 31,08; Fe 203. Pt 31,58 
VucTuTyT auleMeHTOOpraHMyecKHX coesMHeHHLt Tlocrynu.1o0 
Axkajemuu HayK CCCP 16 X 1956 
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Jlonaagm Axanemun Hayk CCCP 
1957. Tom 113, Ni 2 


XHMHA 


Axanemux A. H, HECMESHOB, M. HW. PbIBHHCKAS # H. K. BEJIbCKMA * 
CHHTES COJIEH 4-AJIKWJI- 1-A3A-JEPHPOXMHOJIM3HHHA 


3 CepHH Npesbiqyuux pador, onyO.HKOBaHHBIX Hain u H. K. Kouerkospim 
(py WHUKaMH, Obl OCyMeCTBJIeH CHHTES pHa AOTHCTHIX H KHCAOPOMHbIX Fe- 
WMKJIM4eCKHX CHcTeM (11°). [pH 3TOM MbI HCXO,MIH M3 B-xX IOP BAH KeTOHOB 
OuMKalWuX MpoykTOB HX TpeBpamennsa. B nocsequee BpeMA BHHMaHHe 
efoBaTeneli Bce OOJbUIe MpHB/JeKaeT CHHTES KOHJCHCHPOBaHHbIX apomaTH- 
MX TeTepOUMKNHYeCKHX CHCTeM, B KOTOPbIX reTepoaTOMOM ABIAeTCA aM- 
AHHbIM a380T, OOMIM ABYM IMKaM, B YacTHOCTH coueli er HApoOx HHOJIM3H- 
(1). B npornBononoxHocTh XHHOJMHY HW U30XHHOAMHY XHMHA MOHa Jeru- 
MHOIM3HHUA (‘**S) Mano usyueHa. B nacrosueli paGoTe mbI OCyIeCTBHIH 
€3 pxAa MPOH3BOAHbIX HOBOH KOHJ€HCHPOBaHHO!i 


DOU K IH 4eCKOli CHCTeMbI a3a-aHaslora JeruspoXxHHo- N 


HHA (II). Conn 4-ankus- l-a3a-qeruqpoxHHomu3HHHA a ‘ Co I SS 
TYeHbI HAMM W3 %-aAMHHONMpH MHA U B-KeToalleTaneli. WW NY, SAV 11 
TeqHHe Noytawrcsa C XOPOWIHMM BplxOfamu u3 B- x- x- 


)BHHHJIKeETOHOB 110 MeTOJ{HKe, paspa6oTaHHOl Hamu 

tecTHo c H. K. Kouerxospm ("). 

damu HalijqeHo, To $-kKeToalleTamH BCTYMAalOTB peaKkIHiO KOHJeHCalHH c 
‘MHOmMpuuHoM. IIpu 3Tom ycTaHOBJeHO, YTO B peaKILM1O BCTyMaeT aleTasb- 
rpymna, Tak Kak Ip KOHJeHCallHn C #-aMHHOMMPHAHHOM Kak JMMeTHJOBbIH 
aJib, TAK H JHSTHJOBBIM alleTasIb alleToalleTaberuya au OMA HM TOT Ke 
LYKT peaKIHH, HMCHHO '2-aleToalleTaJIbaMHHONMpH AHH: 


x _ = ote ES _ 
) 4 (R,O),CHCH,COR —> CO me R=CHs; Rie CHs, eeu 
Inu, N7 NN =CHCH,COR R=C3H;, CsH;, CsHs; Ry=CH3 


Tony 4uenuble 2-alusatleTastbaMuHOMMpHHHbI—OecBeTHble HH CIerKa OKpa- 
Hble BEWLeCTBa, TPYIHO KPHCTaJIIM3YIOWMeCA H3 pasJIHYHbIX OpraHHyeckUx 
BOpuTesei. 

Toy yelicrBueM KOHICHTPHPOBaHHbIX KHCJIOT NPORYKTbI KOHACHCANMH &-aMH- 
ipuuuna c $-KeToalleTaiaAMH %RKUPHOrO pAAa WHKJIM3SYIOTCA C BbI[eJeHHEM 
I, OOpa3yxH HOBYyIO TreTepOwMKIMyeCKyIO CHCTeMy—CoO/H 4-ankus- 1-a3a- 
[poxunomm3snnHAd. Hansyuume pesysbTaTbl NOY VeHb Mp HUCHO/Ib3OBaHHH 
HOH H OPOMMCTOBOAOPpOAHOM KUCJOT: 


\ 
| rme R=CHs-, CoHs~; X=Br, ClO,. 
Ou LENE OO CENG TO) 


\y7 \N=CHCH,COR AY 


OpuHako Taka WHKIH3auMA He HAeT B Csyuae R=C,H,. [pu mompirKe 
3ECTH STY peakUHIo C BOAHOM KHCOTOH MOMYYeHbI COb %- AMHHONUPHAMH A 
leTodeHoH, a MOA JelicTBHem ras00OpasHoro 6pomucToro BosOpoa B apupe 
wyercd OpomrufpaT %-aMMHONMpHANHA TpHOeH30HOCH30I. 

Tonyuennpie comm 4-anKkus-1-a3a-erH{pOXHHOMM3HHHA TNpeACTaBIAIOT 
it KpHCTaJINM4eCKHe BeuecTBAa, XOPOIIO PacCTBOPHMBIC B BOJe, YMepeHHO B 


* H. K. BempcKHM BbINOMHeHAa CMEKTPOCKONHYeCKaA YaCTb pa6orbt. 
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rops4em ciupTe, He pacCTBOpHMBIe B acupe u Oensone. Mx nepxsopatpi Goal 
ycTOHUHBbI,yemM OpomuALI. CrpoeHve STHX COMeH MOATBEPAMaeTCA CJTEAYIOUAN 
baktamu. Boyuple :pacTBopbl STHX Cove He OOeclBeyHBaIoT cmaOblH pacts 
lepManranaTa KaslvA MH, CJIeqOBaTeJIbHO, H€ HMe€IOT HeaPpOMATHYCCKUX TBC 
HEIX cBA3eH. Ilom gelicrBHemM Wen0un Opomuy 4-meTHUJ-1-a3a-feruqpoxHHouMe 
HHA pasMblKaeTCa C OOpasoBaHHeM HCXOAHOTO 2-alleTOalleTaJIbaMHHONMPHAMI | 
Ilo-BuHMOMY B HadaJie MpOHCxogy 

6:10 ° 3aMeHa aHHOHAa Ha FHAPOKCHJIbHY 
rpymny H 3saTeM pacKpbiTHe WHKy 
Takum oO6pa30m, Mp WK JIMsaL 
2-alHlaueTadibaMHHOMMpHAHHOB 
KHCJION Cpeye He HMeeT MecTa Tep| 
rpynmuupoBKa, H  CJiefOBaTeJIBE 
AaJIKHUJIbHbIM 3aMeCTHTeJIb 3aHHMAl 
nmowoxKeHue 4, 
IIpu KaTasIMTH¥eCKOM THypHpe 
BaHHH Hal NwaTHHOH Opomuy 4-my 
q THI - 1-a3a-JeruApOXHHOMH3 HHUA | 
ruoulaeT MAT MOeH BO,Opora,* 
CBHJeTeIbCTByYeT O HaNHuHH TAF 
JIBOHHbIX CBA3eH B ABYX KOHJeH 
poBaHHBIxX wHKsIax. IIpu ruqpup 


SSgg ss 
N 


xs) eS Sa S 


% BaHHH OOpasyeTca Opomruyp 
3 4-meTuJ - l-a3a - OKTaTHApOXHHOM 
I 3HHa. 
MM CHATHI CIe€KTpbI NOT JIOUenA 
4 BOJHbIX paCTBOPOB covsleH B YA 
’ ' 4 


paduoneToBpoH oOsmacTu (puc. | 
Ajcop6uHoHHas KpuBasi Houa |-a3i 


@ JlerHpOXHHOJH3HHHA OUeHb Xapal 
yf TepHa H WMeeT WeCTh MaKCHMYMG 
g Hi (Amaxc) » COBMAaarollUX JIA BCeX CHi 
9 THX coed: 336, 318, 312,° am 
ji ' ; 274, 228 mp (pyc. 1). Hs cnex 


3 0 ow 40 4 v-cw'W? yanpubiX JaHHbIX BUHO, YTO 
pakTep ClleKTpa ompeyeseTcs age 
Puc. 4 eTHAPOXWHOJIM3HHHeBLIM ApOM.. 


O6nacTb NormomjeHuA u Xapal 

Tep ceKTpa 9TOrO sf[pa BeCbMa CXOJHbI C OOacTbIo H XapakTepom MOrJOMy 
HHA XHHOJIHHA WH H30XHHOJIHHAa, YTO H CJIYKUT MOATBepxKeHHeM MIpHHATE 
HaMH CTpykTypbl. Bropoli aTOM a30Ta BHOCHT, mpaBsla, HeKOTOpoe oTmHUM 
CnekTp NOrionjeHHA Ajjpa a3a-eru{pOXHHOMH3HUHHA, TaK %Ke Kak CHeKTP 
NoriomeHia XMHOmHHa (1°) Hw u30xXHHONHHA (1%), pacnaqaeTca Ha Tpu 4act 
1) B oOOacTH 350—290 Mu uMeeTCH HECKOJIbKO Y3KHX HM Pe3KHX TONOC 
rlOWEHUA; 2) LIHPOKOH MOIOCe COOTBETCTBYeT JIMHAa BONHbI A =282 my; 3) uf 
PpOKOH MHTCHCMBHOM osoce COOTBeTCTByeT JJIMHa BOMHEI 228 mu. Cxo;HE 
ABJIACTCA WH pacnpefeseHve HHTCHCHBHOCTeH MexKTY mMomocamu. Jina Bcex 3TH 
coeqMHeHHH HHTCHCHBHOCTH rpynnb! noO0c 350—290 mu u 282 mu maso om 
4 


yaloTcsH Apyr OT Apyra, KOPOTKOBOMHOBaA NONOCa228 Mu ropa3sqoO HMHTeHC 
Hee BCeX OCTAJIbHbIX. ri 


QOKCHeEPHMeCHTAALBHAA WacTh 


2ANHUMaALeTATbLAaMHHONUPU AHHH. 2-AnnnanerambamHHom 
PHAMHbI NOyYeHbI HarpeBaHuem cmecu 0,11 Mousa «-amHHONUpHgAuHa u 0,1 Mos 
CooTBeTCTByrollero B-KeToalleTasA B3anadHHbIX ammysax B TeyeHue 5—6 yack 
qo 140°. IJocne BcKpbitud amnysbl 3aKkpHcTalmmM30BaBliaacsa peakiHol 
Haw MaCCa OTKUMaeTCH Ha MOPHCTOM (ubTpe MH MHOFOKpaTHO MpOmbIBaeh 
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pom. 2-AunjaleTanbaMHHONHpHAMHb! MepeKpucTaM30BanbI H3 alleTona 
1 CMeCH CIIMpTa C NeTpoweHHbim 9upom (Tabs. 2). 

rBpomug 4-merua-l-a3 a-leruqpoxunouu3sua ua. I r 2-ane- 
) KeTavIbaMHHOMMPHAUNA pacTBopeH B 1,2 MJ KOHICHTPHPOBaHHOli OpomuctTo- 
OpoyHOH KucuoTEI. K pacrBopy yoOaBneno 1,5 ma cnupta, a 3aTem spup— 
‘TeX NOP, N0Ka HE BbIJeAICA TBEPAbIH OCaNOK. OcaJoK ObluI ObICTpO OT(PUIb- 
BaH, MPOMbIT CMecbio aOcosoTHOro cnupTa c 3adupom (1 : 10), 3atem a6co- 
THbIM 9@upom. Bprxoy 1,1 r (75,8% 

pun). T. pasn. 204—205° (nauunaer , pais ton 
HeTb pu 170°) nocne nepexpucran- 
JAUMM H3 CIMpTa. NoNe 


Hafigeno %: C 47,82; 47,94; 
H 4,06; 4,44: N 412,29: Br 35,65 I 


Conb 4-ankusn-{-a3a- MntTencuBnocTu 
WerHApOXHHOJHSUHHA e-10-4 


I5NaBr. Berancueno %: C 48,01; V4 N 0.7: 0,98: 
H 4,02; Ne 12 24S br 39,05 | 0,75; 0,68; 
NN 0,5; 2,4 


mepxwaopawr 4-meTuas-l- 
a-NMeruaApoxuvHoau3 nH. 
cb 1,2 r 2-ameToaveTabaMuHOnUpH- II fe en. 
ja u2Mma70% Xn0pHoli KuCOTHI Ha- CY \ cna 
Ta Ha BOAAHOH OaHe Jo NOMHOTO pa- x 0,5; 0,4 


N\A C10, 
OpeHHA oCayKa Hu 3aTeM JOOaBeHO 


A aOcoioTHoro cnupta. Baiyzesus- CMs 
eC OeCIBeTHbIe KPHCTaJJIbI OTPHJIb- iW N 0,854.43 
OBaHb!I H MpPOMBbITHI Ha PuMbTpe abco- CC 0,8; 0,77 
THBIM cuupToM. Bprxoy 1,4 1r (77,3% VAY C10; Oe Bt 
pu). BecuBerubie yenryiuatple Kpu- ‘Sted 


bl. T. pas. 226° (HauHHaeT Tem- 
Th ~ 200°) nocme nepekpuctanmusa- | jy 
u u3 50 % MmeraHoua. © “ys 

¢ ClO 


| Hafigeno %: C 44,14; 44,17: Wi 
3,58; 3,63; N 11,52; 11,63; Cl 14,58: 14.32 CH, 
H,OgN3Cl. Barucneno %:C 44,26; 
3,71; N 11,46; C114,48 
Bpomug 4-9Tus-l-a3s3a-RJeruqapoxuHONH3SHHAH A. K13r 
MponHoaleTasbaMHHONHpHAHHAa WCOOaBleno 2 Md KOHUeHTpHpOBaHHOH Opo- 
{CTOBOJOPOAHOH KHCOTHI,3aTeM 1 Ma cnupta wu 25 — 30 ma sciupa. Bpixoy 
lr (64,6% Teopuu). Ilocne nepekpuctansu3aluu 43 cMeCH cupTa Cc 3upoM 
JEMOBbIE KPHCTasibI Cc T. I. 210—212°. 
Haiigeno %: C 49,98; 50,16; H 4,60; 4,60 
CyypHyNeBr. Baryucneno %: C &0,20; H 4,60 
TepxaoparT 49TH a-l-asa-QeruqpOxXHHOAH3HHH A. K 
r 2-npomMoatietasibamuHonupuyuHa JoOaBsen | Ma 70%-H XJOPHOH KHCJOTHI 
3atem | mm aOcomuoTHoro cnupta u 10 ma supa. Monyueno 1,09 r (74% Teo- 
iu) tlepxsopata 4-9Tu-1-a3a-eruqApoxnnonusnHHA. Ilocue nepekpucrad 1u~ 
IMM 3 MeTaHOvla GecuBeTHbIe YeWyiiuaTbIe KpHCcTamE c T. mI. 169—170°. 
Haiigeno %: C 46,60; 46,42; H 4,33; 4,25; N 10,81; 10,96; Cl 13,78; 13,65 
pHy304NeCl. Beruncneno %: C 46,42; A426 e N 10,83; GiHeyi3: 
IlepxaopatT 4-H pouud-l-asaqeruqpoxuHoaus He 
ua. K pacrsopy | r 2-4-6yTupoaueTanbamunonupHguna B 1,5 Mi 70% -it 
IOPHOM KUCNOTHI WoOaBeHo 10 Mu aOcOuWOTHOTO CiupTa MH 38aTeM Te 
iT aOcOJIOTHBIN Sup AO NOMHOTO BbiNafeHHA ocalka. Bpuixog 0,95 r (64,2% 
opuu) T. ma. 145°. | 
Haiizeno %: C 48,67; 48.41; H 4,79; 4,79; N 40,24; 10,04; Cl RS 12,64 
H30,N2Cl. Buruuceno %: C 48,57; H. 4,77: N 10,23; Cl 13,02 
TleficTaue menoun Ha nepxaopatT 4meTua-l-a3a- 
eruwqpoxuHoaUu3sHuHUsA. K Boguomy pacTBopy 2oar Sea one 
o4 


T. m.,)BErxon, 
2G ce) 


2-alluslalleT aJib-aMHHONMpH AHH o/, “BEIMHCAL., | 


Q@-KeTOaleTaIb | 


\ Hatigeno, % % 
ds aes | 
1 61,3 | C 66,56; 66,43] C 66, 
CH,COCH,CH(OCHs), CC | 124 Bo) Gage ee or aa 
: N7\N=CHCH,COCHs N 17,40; 17,55 | N 17,28 
@HgCOCH;,CH(OC,Hs)» ~ 
n7\N=CHCH2COCHs 124 49,4 = — 
‘CHsCOCH,CH(OCHs), C. . : 
N=CHC 96,5—97| 55,4 C_ 67,83 C 68,18 
Vee pees : H 6,74 6,84 
N 15,89 N 15,86 
4-CH;COCH,CH(OCH;), xX 
a eect : 2 
“Jr. Kun. 819/10 um 4 N =CHCH:COCaH 36—83 | 65.7 | C 69,40; 69,22 | C 69,47 
‘ 20 HT, 385 ae H 7,37 
jap 14205 N 44,62; 14,78 | N 14,78 
\ 
CsHsCOCH,CH(OCHs)s 
Y 
N% SN= CHCH,COC¢Hs : 
T. Kam. 134—135°/10} ma 127129] 58.6 | G 75.08; 74,82 | C 74,97) 
nigy 15385 N 12,45, 12,47] N 42,50 


A-meTHJI-1-a3a-JeruqpOXHHOMH3HHUA WoOOaBseHo 0,4 r NaOH B 7 Ma BOJbI,) 
BCe HECKOJbKO pa3 BCTPpAXMBaeTCA ¢ OeH30JIOM. BeH3OJIbHbIe BbITAKKH TNpOs 
MBITbI BOJOM H BbICYIWeHbI Hal Cyb(~aTOM HaTpuA. Bex30 ynapeH B BaKYYMe,), 
KPHCTaMyecKkHH OcTaTOK (BbIxog 1,4 r) umeeT T. 1. 119°. CmemanHaa mpoba} 
MIMABJICHHA C 2-alleTOalleTaJIbAaMHHOMUPHAHHOM empeccHH He faeT. : 
TugpupopaHue Opomuga 4mMeTUHIJ-l-asa-Ferugqpo 
XHHORH3HHUA. |r Opomuga 4-metus-1-a3a-qerHq{pOXHHOMH3HHHA B pac-F 
TBope 150 Ma cnupTa nporuApupoBaH Ha MaaTHHOBOH yepHu (300 mr) mpH KOM} 
HaTHOM TemlepaType H aTMocdbepHoM jaBseHHH. IlormonaeTca 5 MOI. BOROPO- | 
qa. Ilonyyenuaa 6pomucTosoyopoquan comb 4-meTuu-1-a3a-OKTarHAPpOXHHOME- 
3HHa TpyqHO MOfMaeTCA OUNCTKe, MOSTOMY. OHA HACHTHPHUMPOBaHa B Buse} 
uukKpata, T. nt. 112° (43 cmuprta). 
Hafigeno %: N 18,15; 18,13 
CysH210,Ns5. Bpruncneno %: N 18,19 


AsTopbl BbIpaxkaioT rmyOokylo OnarogapHocts M. A. OkoHoMOBOH, NpHHH-| 
‘MaBlueH yyacTue B 9TOH padoTe. 


VuctutytT 31eMeHToOpraHwueckux COeqHHeHHH Tlocrynuno 
Akayemun HayK CCCP 2 XI 1956 
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Joraagn Akagemuu nayrx CCCP 
1957. Tom 413, N 2 


XHMHA 


. MOCTOBCKHA, JI. &. TPE®HJIOBA, 10. H. WIEMHKEP u C. fr. BOFOMOJIOB 


O HEKONJIAHAPHOCTH ®EHHWJIBHbIX AEP 
B MPOH3BOJHbIX JH®EHHWJIA 


(ITpedcmaeaeno axademuxom H. H. Hasapossim 16 X 1956) 
/CTaHOBJICHO, YTO B MOJIeKyle AueHHa B KpHcTaMYeCKOM COCTOAHHH 
AJIbHbIe Apa PaciOJIOXKeHbI B OHO MJIOCKOCTH, HECMOTPA Ha YacTHUHOe He- 
BIBAaHHe Ciep aTOMOB BOMOpOa (HaXOAAMINXCA B OpTO-loMOmeHHAX) (1). 
HHO, KOMNNaHapHOCTh KpHCTasMHYeCKOrO Aupenusa OGycOBMeHa OCOObIMH 
YBUAMH yMaKOBKH MOJICKyJI B KPHCTaswe, MpHyeM 9HeprHua HeOOMbINOFO 
THA cep aTOMOB BOMOpofa OKyMaeTcH BbITOMHOCTHIO MOCKOCTHOrO pacro- 
enua (7). B TO Ke BPeMA H3BeCTHO, YTO B AudeHue B KUAKOM HM B MapoBot 
(eHHJIbHbIe PpyNMbl pacnoso*Keubl HeKonanapuHo (°, 4). HexonmanapHocrb 
) Wueuusa pH OTCYTCTBHH 3aMeCTHTeNeH B O-MOMOMKCHHAX MOKa3aHa TAKE 
pala n, n’-3aMelleHHBIX Jupenusla, HAXOAAULUXCA B pacTBopax (* 8). Jlan- 
O CTPOe€HHH TaKHX MpOH3BOAHbIX B KPHCTaJJIMYeCKOM COCTOAHHH, OHaKoO, 
MX Op OTCYTCTBYIOT. 

JIHHM H3 BOSMOXKHBIX IlyTeH H3yYeHHA 9TOTO BOMpOca ABJAeCTCA CNeKTPO- 
AMYecKoOe HCCeOBaHHe KPHCTaIOB coeqMHeHHH Audenusa B UNdpaKpac- 
o6mactu. B HacTosmeH paOoTe STOT MeTOX OblI IPHMeHeH JIA H3yYeHHA 
€HHA KeTOHOB J\HdeHusIa ceyloulero CTpOeHHaA: 


Fc FSO 
CH,O SS OR N= (1) 


REINS NO aN 
¢_S-co<_S—<_S- och, (11) 


rave =00-~€-4D a 
ON CEN 
a a Ce oy 


B gudenusa-n-anusuaKketone (I) mu Aucenust-n-amunodenunkerone (IIT) 
<TPOHOMOHOPHOe BAMAHMe MeTOKCHJIa H aMMHOrpyMl MepeqaetcA Ha KeTOH- 
) rpynny vepe3 *eHHJIbHbIe KOMbIla, B TO BPCMA Kak B n-MeTOKCHANpeHHs - 
uaKketoue (II) u n-amnnogqupenumenunKertoue (IV) 9To BIMAHMe Nepefaerca 
23 CHCTeMy Aupenua. 
MoxKHO ObII0 OKUMaTb, YTO BCyYae HEKOMMAHAapHOCTH CPeHIbHbIX Aep 
ApeHuse B3aMMHOe BIIMAHMe MeTOKCH- H aMMHOrpynti c KapOOHHJIbHOU rpyn- 
B coequnenuax II u IV, B CHay HapymeHua Compa xKeHHA, OyfeT MeHbLIMM, 
B coequnennax I u II]. Uro6pt mpoBepuTb 270, Obl0 HEOOXOAUMO OXapaKkTe- 
OBaTb Te H3MeHeHHA, KOTOpble HMelOT MeCTO TOA BJIMAHHeM STHX Fpynil 
pOoHue Ip Mepesade BIMAHMA Tepes PEHHbHYIO H J\ucpeCHHJIbHY10 CHCTeMBE. 
f 9TOM WenH HaMH OblIO UCMOb30BaHO ONpeseeHHe YACTOTHI BaJIeCHTHOTO 
e6aHHaA KapOOHHbHOM rpynibl B HHppakpaCcHOM CHeKTpe. 
Kak H3BeCTHO, YACTOTa BaseHTHOrO KONeOaHUA KapOOHHAbBHOM Ppynibl CMe- 
TCA B CTOPOHY JIMHHBIX BOJIH MO Mepe YBeIMYCHUA T-SIEKTPOHHOLO B3AUMO- 
TBUA KapOOHHbHOM TpynMbl C APYTHMM S/IeEKTPOHOMOHOPHBIMH TpynnaMy 
exyabt (92%), B coorBeTcTBHU C 9THM Np HeKONaHapHOCTH ANEp a 
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KoNeOaHHA KapOoHHIbHOM rpynmbl B coe_HHeHHH I JomKHA ObITh MeHbIL 
yem B coejuHeHHH II, u B coequHeHuM II] MenbileH, 4eM B COeHHEHHH 

O,HOBpeMeHHQ CO CHeKTPOCKONHMYeCKHM HCCeOBAHHeM KETOHOB B KPHCT@) 
JIMYECKOM COCTOAHHM MpoBeyeHo UCcyIeqOBaHve UX HM B pacTBope AMOKCaHa, 

Jina vcceqoBaHvaA pacTBOpOB OblWIH MpHMeHeHbI TakxKe NMoAporpads 
cKve onpegenenua. M3Becruo, 4TO Mp BOCCTaHOBJIGEHHH KeETOHOB Ha PTYTHE 
KalleJIbHOM 9JIEKTPOJe MOTeEHIMad MOMYBOMHbI (o),) CMellaeTcH B CTOPOHY 
see OTPHaTeNbHIX SHAYeHHH 10 Mepe YBeMYeHUA T-3NEKTPOHHOTO COMps 
HUA, T. €, pOCTa BMAHHA IeEKTPOHOMOHOPHOH Tpynmbl Ha C= O-rpynny u 
JMYCHHA ZICKTPOHHOM muoTHOcTH y Nocmequel (14). 3 ckasanHoro caemye 
yTO B coequHeHuAX II u IV B cayyae HeKONNaHapHOCTH Afep THMPeHHIbHO 
ocTaTKa, re compsxKeHHe OyeT MeHbIIMM, 9), OyeT Comee NOMOMKUTEbHBIE 
yem B coequHeHuax I u III. B cnyuae %e KONNaNapHOCTH BeJIMYMHbI JOMKE 
ObITb OJHHAKOBbIMH WH Ke H3MeCHATHCA B OOPaTHOM HalipaBJIeHHH. 

B vcceqoBaHwu, NOMHMO yKa3aHHBIxX AudenumKeTOHOB (I—IV) Ana com 
CTaBJICHHA HCIOb3OBaHbI H COOTBETCTBYIOlIHe OeH3ocpeHOHE! (cM. Tan. | H 
CnekTpbI ObliH CHATHI Ha HHpakpacHoM cnektpometpe MKC-II, B o6ma 
5—14 uc mpu3moh NaCl, a ua aMMHOB TakxKe Hu B OOacTH 2—5 wc Op 
mon LiF. 

BemjlecTBa CHHMaJIMCb B KPHCTaJINIMYCCKOM COCTOAHHH (B BHse CyCieHsR 
BO (PTOPHPOBaHHOM yrvieBowopoye) H B pacTBope AuOKCaHa. TOUHOCTb ONpEReM 
HHA WaCTOTLI KoNe6aHHA KapOOHHMbHOH rpynubr +2—3 cm}, 

Tlonaporpaduyeckve HcceqOBaHHA NpoBOosuNch Ha MUKpONOMAporpagh 
Teipopckoro B aMMuadHoM Oydepe (pH 8,2). Tounoctb onpegenenna --0,005 8 

Bee coequHeHua ObIIH CHHTe3HpOBaHbI M0 JIMTepaTyPHbIM JaHHBIM, Tepe 
KPHCTaJJIM30BaHbl JO MOCTOAHHBIX TeMMepaTyp TwWaBseHHa. 


Ta6auna 1 


y C=O; cm7? 
he 5 ppp Bc 
ae Hi. . . 
Coenunenue 5 ge s (B aMMHadHOM 
} 6yhepe 
ceS| a2 | pH 8,4) 
BRS] oxy 
“Ea ao 
CNECOLFAS 
ye ee 1661 | 1664 | —1,360 
¢~S-co-¥_S-ocn, 1647 | 1653 | —1,420 
cH,o—¢_Y—co—-¢_N_ocn, 1642 | 1647 | —1,605 
Vie a say a . 
¢_S-co-€_S-<_S 1653 | 1660 | —1,275 
cH,o—_Y—co-¢_S_¢NS 1642; * | 4,340 ‘ 
m~ INN aS * 
Cap C0 _ KOCH, 1656 | * 574275 § 


* TIpoqyKTbl B AHOKCaHe HepacTBOpHMBI. 


Tlonyyenuble pesybTaTbl IpuBesenbil B TaOu. | u 2. Jina WJIJLOCTp aly nallh 
KpuBble YaCTH UNGpakpacnoro cueKTpa AWIAt MeTOKCHCOe_MHeHHH (puc. 1) u m0 
JIAPOrpaMMbl AMHHOCOeAMHEHHH (puc. 2). 

Kak BHHO 43 JaHHbIxX Ta6n. 1, BaHanue 9EKTPOHONOHOP HOH _OCH 
TPyNNbl CKa3bIBaeTCH B CHHKEHUM XapakTepHcTHYeCKOM UaCTOTHI KONeOaHH 
C=O-rpynnp, Takoe xe BINAHHe OKasbIBaet NHe-rpynna (Ta6.1. 2). 
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/ coequnennit II] u IV, rge stu rpynnpr B3aMMOJelcTBYIOT Yepes cucTe- 
Jena, 9TO BAHAHMe mpaKTuyeckH He oOHapyxKuBaerca, H 3HaueHHe 
=O B THX COeMHEHHAX MOUTH paBHO 
eHvio vC=O Ja HesaMmelleHHoro 8% 
HMIenusKeTOHa. YMeHbuuleHHe Be- 100 
tHbl vy C=O na6stoqaerca y coequ- 
i KaK -HaXOJAWMXCA B pactBope, 
MB KpHCTaM4eCKOM COCTOSHHH. 
3ce COEAMHEHHA C METOKCH- H aMHHO- 
(NOH [ator CHJIbHYIO y3Kyl0 Momocy 
mactH 1595—1600 cm, koropyr1o 
HO OTHeCTH K KomeOaHHAM (beHHJIb- 
, OCTATKOB. 

TaOmioqaemMoe 3HauHTenbHOe OTMH- 
v C=O (na aMHHOB B kpuctTan- 
2CKOM COCTOAHHH HM B pacTBopax B 
<CaHe, OUCBHAHO, OOyCIOBIeHO Mex- 
oe B3aMMOeHcTBHem NH,- 
=O-rpynn 3a C¥eT BOJOpOAHBIX CBA- 
| YMeHbUIaIOULHMCA B pacTBope u- 
iHa. 

Y aMHHOB GeH30(:beHoHa coBMaa1oT 
ocbl NMoriomenHa wa C=O- u 
2-rpynn, Tak Kak Monmoca morsmorte- 5 6 er 
‘BasleHTHOrO KoneOanua C=O-rpyn- . he A ec rp 
COMps:KeHHOMi C KOMbIOM, TlepeKpBI- ein : Ad ae ene Wee 
rCA C MOMOCOH JepopMalHoHHOrO KO- genuketona (//) 

anna rpyunpt NHe B apoMmaTuyeckom 

bile. ToubKO B cayyae IV, BcmeqcTBHe Z 

Ib H€3HAYHTeMbHOTO B3aHMOeHCTBUA ITHX FPpyNM yepes AueHw.1bHBIM Ogtay 
(B pactBope qvoKcana) OOHapyxKuBaeTca BTOpad Nosoca 1622 cm“, KOoTOpyio 


2000 cw! 1500cmM' 


Pawan 7 


vy C-O, cm Or) Sy 
an e> 
o ' ZO o 
gee any |e becd 
CoequHenne 5 on} a Za ee 
£e8| of LF aig A 
oo E S Do. au 0 
Has og Z°2 ao 
SES Oe Sts eyo as 
Pa oN 361 | 1664 | — |—1,360 
A OT a 1661 
FS co S-Ni, 1635 | 1646 | 1646 |—1, 450 
N= \=/ 
GaN a TEE { = | SH) 
<> ce \=F N=Z7 1653 | 1660 
OSS BV FNS —4 380 
Nes COX 7 <a) 1635 | 1650 | 1650 |—41, 
oo ESE SENG AA 4622-1200 
Se > > NH2 1652 | 166 


JkyeT Ipumucath epopMallMOHHOMy Sa rpymmpt NHe (aacroTa KO- 
; mune 1622 cm). 

janua NHe-rpynmbl B aHHJHHe 

Takum Roe tou u3 jlannerx MK-cnekTpoB MOXHO CleaTb BbIBOA, ITO B3a 

‘ = 

Hoe BIMAHHe rpynn B Kerouax II 4 IV Kak B pacTBope, Tak H B KpHCTaJJIH 
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YeCKOM COCTOAHHH OCYIeCTBAeTCA Yepes CHcTeMy AupeHHa B SHauTeNp) 
MeHbuleli Mepe, YEM B COOTBETCTBYIOUUX PeHHJIbHbIX KeTOHAX. | 

C 93THM BbIBOAOM BHOsHe CormacyloTcd JaHHble MOMApOrpauyeckoro Bocey 
HopseHua. Kak: BAO 43 TaO. 1 H 2, BAMAHHE SEKTPOHOMOHOPHBIX Ppyy 
OCHs u NHe yepes KOubIO (PeHHWIa NPOABNACTCA B HEKOTOPOM CMeLLeHHH § 
BCTOPOHY OTPHUaTeIbHBIX BeMUHH. B To xe BpeMA B KeToHax II u IV nag, | 


fa 


9 08 42 166 


Puc. 2. Tonsaporpammel qudenus-n-amaHodenusketoua (///) 
H n-aMHHosupenumdenusKetoua (JV) (c o6aBKOH 2KeaTHHbI) 


IWeCHHH COMpAxKeHHA. H 3aTpyAHeHHH B Tepefaye B3aMMHOFO BJIMAHHA Yepe 
cucTeMy judeuvua. 

Bee 3ecb IpHBeJeHHble JaHHble O 3aTPyAHEHHH B Nepefaye B3aHMHOPO BINH 
HHA rpynm B KeTouax IJ u IV MoxHO paccMaTpHBaTb Kak yKa3aHHe Ha HeKil 
NWaHapHOcTb AMpeHWa B STHX COCMMHEHHAX Kak B pacTBopaX, Tak HM B KpHcTad 
JIMYECKOM COCTOAHHH. 


YpaubekuH MOMHTeXHMYeCKHH WHCTHTYT Tlocrynuso {| 
um. C. M. Kuposa 25 V 1956 
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Jloxaann Akayemun nayr CCCP 
1957. Tom 113, Ni 2 


XHMHA 


Cc. P. CEPTHEHKO u H. 8. YEPHAK 


KHHETHKA HW MEXAHH3M DKUAKO®A3HOFO OKNCJIEHHA 
AMBEHSKWJIA WH JMUMKJIOPEKCHJISTAHA 


(IIpedcmaseaeno axademuxom A. B. Tonauesoim 19 IX 1956) 


Oxucsenne yrJIEBOAOPOAOB MPOBOAMIOCb B 3A4MKHYTOM CTEKJIAHHOM Wupkyaa— 
JHHOH yCTaHOBKe Cc OapOoTHpoBaHHeM KHCMOposa yepes KHAKHH MpOMyKT. 
TMOWeHHe KHCIOpOAa B XOfe peaKUHH KOHTPOMMpOBaOch MO NaseHHIo JaB- 
iM B CHCTeMe, H Yepes ONpPeeeHHble IIPOMeXKYTKH BpeMeHH B CHCTeMy J{O- 
SJIAJIOCb H3Me€PAeMOE KOJIMYECTBO KHCIOpOa JO HayasmbHoro JaBnenua. Ilo- 
> IpeKpallleHvA OMbITa MPOAyKT H3 peakKUHOHHOTO Cocyfa MoBeprasica aHa- 


Baa halen ae 


Ve 
/1 130% 120° 
Zz ? 
140° 


ey: 
ee a 
g 
y 

: i J yae. 
S 

S a0 

8 

Ss 


200 


4 6 e OG batt 9h 6 va 


Puce. 1. A — Kuuetuka norsomeHia kKucnopoxa MpH OKHCAeHHH 

muOensHua (Ci.IOIIHbIe KPMBbIe) H AHUMKOPeKcHISTAHAa (MyHKTHPHbIe 

KpuBpie). Bb — IlonynorapupmMuyeckad aHamopo3a KPHBBbIX NOFJIO- 
I@HHA KHCOposa MpH OKuCeHHH [HOeHSHsA 


3y Ha cOfep:KaHve B HeM MCXOAHOrO yrueBosopofa (acopOlHOHHbIM pasye-- 
HMeM Ha CHMKarese), a Tak2Ke Mepekucell, KHCOT, SPHPOB H CIHPTOB Me- 
OM TMlOTeHILHOMeTpHYecKoro THTpoBaHuA (*) H OeHsambAernya — NoMAporpas- 
[4eCKHM MeTOJOM (7). 
Oxucaenve qu6en3usia MpoBoqusocb pH TemMmepaTypax 110, 130, 140 u 
0° (puc. 1). S-o6pasubiit xoq KPHBbIX HM TOT *PakT, 4TO Hosy 1orapHpMuydeCKHE - 
aMOp(O3bl HX -HavaJIbHbIX Y4ACTKOB MpefCTaBAlOT coOoH TIpsaMble JIMHHH, 
WJIETEIbCTBYIOT OTIpPOTeKAHHH PeaKUHH NO WeMHOMy MeXaHHSMy C_ BbIpOK- 
HHBIMH pasBeTienuamu (°). BenwunHa 9HeprHH aKTHBauMM Hatlasa Mpo- 
cca oKuCleHua papHa 29 KKaa/Moub. I]peqctaBjeHHble Ha Puc. 2u 3 kpu- 
je Pacxofa HCXOAHbIX HW -HAKONJCHHA MPOMeKYTOUHEIX H KOHEYHBIX -TpO- 
KTOB OKHCJIGHHA  jMOeCH3HJIa  -NpH: 110... 140° | cBugetesbcTByI0T - 
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 Ka¥eCTBeHHOH aHasorHuu IIpoTekaHHaA Npowlecca Tipu o6eux TeMIIepaTypa 
B HavasbHou cTaqHH OKUCJICHHA Cpeyu 


Kucnornel 


wPuc. 2. KuneTuka pacxoyla UCXOHbIX H Hakon- 

_JIGHHA TIPOMeXYTOUHBIX MpPOyKTOB OKUCJIeHHA 

UMOeH3HJIa (CMVIOWIHBIe KPHBbIe) H AMIMKIOreK- 
cH9TaHa (MYHKTHpHble KpHBbIe) mpu 110° 


Kak B CHCTCM€ OTCYTCTBOBAJ 


Ilocne sameqieHua normoulenua 
KUCMIOpOAa JlasbHehuee ero MOrsoLse- 
HHe HJeT C MOCTOAHHOH, OUeHb He3Ha- 
“QHTeJIbBHOH CKOpOcTbiOo, Ha TOpsAOK 
HWKe MaKCHMaJbHOH. IIpnOaBsenue 
B peaKIHOHHYIO CM€Cb Ha STO CTaHH 
OKHCJICHHA CBexKel NOPLHH TWu6eH3H- 
ja WO ero MepBOHavaIbHOrO KOJIH- 
yecTBa, T. e. J0 10 r, He yBenuunnO 
CKOPOCTH MOrmomleHuA KMCOposa: B 
TeyeHHu 110 vacoB KHcCNopoy Norso- 
WaJIcAa PaBHOMepHO CO CKOpOcTBIO 
~10 ma/sac; np 3sTOM ObINIO H3pac- 
xomopaHo 4,5 r quOensuna. M3 stux 
ONbITOB CJeqyeT, 4TO, BO-MepBbIx, 
TOPMOXKEHHE OKHCJICHHA BbISbIBACTCA 
He pacxOJOBaHHeM HCXOHOrO AuOeH- 
3usla, a OOpas0BaHveM B XoOje peak- 
IMM BeLIeCCTB, TOPMO3AMLUX PeakILH10 
OKHCJICHHA, H, BO-BTOPbIX, UTO Tocae 
NOABJICHHA ITHX BeEWIECTB B IpOkyK- 
TaX OKHCJICHHA peaKIlMA B JabHel- 
Il1eM IIpOTeKaeT 110 HHOMY MexaHH3amy, 
¥eM B HadaJIbHOM Tlepvoye OKUCue- 
Hua. JloOaBKa K MCXOAHOMYy JuGeH- 
3H1y HeOONbUIHX KOJIMUeCTB CMONH- 


~CTbIX BeINeCTB, OOPasOBaBIIMXCA B MpPeMbIyUHX ONbITAX erO OKHCIEHHA BbIsBE 
Bala CHJIbHOe TOPMOxKeHve peakKUHH OKHCeHHA (puc. 4). 
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KHCOpoy, HeoOxoquMpli qua : 
-OKHCICHHA SOeH3abferufa HW CNMpTa, OOpasoBaBLIHXCA Ip pacnaye mepeKuchl 


MpOAyKTOB peakUHH oOOnapyx 
BaIOTCA [paKTHYeCKH TOJIbKO ne 
KUCH, IpHyeM KpHBbIe OOpPasoBaH 
UX IpaKTHYecKH COBMaaloT C Kp 
BbIMV MOPJIOULeHHA KHCIOpONa HU J 
OeH3Ha, UYTO ABJIACTCA TIPAMBIM J] 
Ka3aTeJIbCTBOM OOpa30BaHHA MO 
ruaponepekucn juOeu3svaa. J pyrnt 
IIpOAYKTbI OKUCIeCHHA OOpasyrorTes 
pesysibTaTe pacnajla 9TOH rHypone 
PeKHCH HW MOCIeAYIOWLUM OKHCJeHH 
HOJYIUBIUMXCA MpPOAyKTOB, MoKai 
TENbCTBOM UYerO ABJIACTCH CJeYiO) 
muh onpir. Oxucnenne HuOeH3I 
BelOCb JIO MOMeHTa OOpa30BaHh 
MaKCHMAaJIbHOrO KOJIHUeECTBA NepeKMt 
ceH (B TeyeHHe 3 uacoB), 3aTeM KH 
JOpog B cucTeMe ObIJI 3aMeHeH ag 
TOM, H HarpeBaHvwe mpoomKeHo 
aTmocdepe asota 3 uaca. Anam 
peaKUHOHHOH CMeCH, NOJyYeHHOK F 
3TOM OMNbITe, WOKa3ay OTCYTCTBHE Teh 
pekucel, BCJIeCTBHe pacnaga Ux, 
COOTBeTCTByIOllee yBemuueHHe Oen 
allbyeruHyqa HM cnupta. CojepxKaH 
KHCJIOT OCTAJIOCb Ha TOM Ke ypOBH 
KaK HIP 3-4acoBOM OKUCJIeHHH, 
JlanbHenmert 


” 
| 


Puce. 3. Kuneruka pacxojla HCXOMHbIX H HaKOl 
JICHHA TPpOMeXYTOUHEIX MPOMYKTOB OKHCJICHE 
HOeH3Ha (CIVIOWIHbIe KPHBbIe) uv AuHKIOPeK 


cHuisTana (yHKTHpHble KpuBble) npu 140° i 


- 


aBKH OeH3H0BOrO crIMpTa ul 6en- 
beruya Tepe HayasioM peakiuH 
MO3AT ITpolecc OKHCIeEHHA LHOeH- 
a, WoOaBKa Ke UXBUAYUMH mpo- 
C OKHCJI€HHA He OKa3bIBaeT CyIe- 
2HHOPO BIIMAHHA Ha XO peakiHu. 
JaBka THponepekucnw JO Hauasa 
KIMMH CHJIbHO ee ycKopser. Stor 
€KT yCKOpstollero JleHcTBHA Jo- 
KM rHAponepeKHcH cCkKasbiBaerca 
pH WoOaBKe ee Ha cTaquH yxe 
bHO 3aTOPMOXKeHHOH peaKkILHH 
cneHua. IlocneqHee oOcrosTesb- 
O CBHeTesIbCTByeT O TOM, 4TO 
HHO TrHfponepekucb oOOycJIOBJIH- 
T-aBTOKaTaJIMTH4eCKHH XapaKkTep 
wecca OKHCJIeHHA HOeH3HIIAa B 
BOH ero cTayHH H4TO HHrHMOUTOp, 
‘A3YVIOULNHCA B XOjle peaKIHH, Jeli- 
yet Ha TepeKucHbIe pauKavinl 
, 4TO Tuyponepekucb He MOxKerT 
a3s0BaTbcH. CrleqoBaTeIbHO, moce 
tiajla yoke MMelollelica K 3TOMY 
MeHH B TIpOflyKTax peakUHu rHy- 
IEPCKHCH TePpAeTCA BO3MOXKHOCTb 
BeTBJICHHA Welle HW MO3STOMy B 
Ayroulel cra peak Wer He 
sBETBJICHHBIM TIyTeM C NOCTOAHHOM 
YPOCTbIO, CYyIIeCTBCHHO MeHbIIIeH, 
{ CKOPOCTb pa3BeTBJICHHOH WenHoH 
KILHH. 

Ha ocHOBaHHH H3JIO%KeHHBIX 3KC- 
)HMEHTAJIbHBIX JaHHbIX ~ MO2KHO 
IJIOMKUTh CJeyrouly!o CXeMy pa- 


Kpome onpitos’c ,o6anKamu CMOJIbI ObIIa MpOBeeHa CepHA OMbITOB c OOaB- 
‘A PasJIMGHbIX MPOMeXKYTOUHbIX TIPOAYKTOB peaKUHH OKHCeHuA puc. 4. 


Noenouwentoid kucnopod, cm? 


ZAZA 4 8 10 


2 vac. 


Puc. 4. BouaHue 206aB0K MpoMexKyTOUHIX Ipo- 
AYKTOB Ha NOrsOuleHHe KHCOpOa pH OKHCue- 
HHH HOeH3H1a mpH 140°: 1 —6es oOaBKH, 2 — 
0,025 r cmombr Jo Havana peakuHH, 3 —0,09r 
CMOJIbI 10 Havana, 4—1 Fr cmoubl ZO Havana, 6 — 
10 mmo. CsH;CHO yo nauana, 6 — 5,6 Mmon. 
CsH;CH,OH go nayasna, 7 — 6 mMon. CgH;CHO 
yepe3 3 uaca mocne Havana, 8—9d,6 MMou. 
C,H;CH2OH uepes 3 uaca nocae Havana, J— 
3,5 MMoJI. rHAponepekucu Jo Hayana H 1,3 MMou. 
TOCWe saMe/IeHHA peakUHH (YacTb KPHBOH, OT- 
MeyeHHan xX) 


<aJIbHO-IemHOro MexaHH3Ma OKHCJICHHA yu6en3nia: 


1) C,xH;CHeCH2CgHs 


= Cc sH5;CHCH2Cz H; + HO. 


2) CsH;CHCH.2C,H; a Os = C3;H;CHCH2C,H3. 


OOo 


3) CsH;CHCH2.C,H; -- RH — recente, +R’. 


| 
Ooo" 


OOH 


4) CsHs;CHCH2C,Hs —> CsH3CH = O + OH + CeHsCHo- 
| 


OOH 


5D) C,;H;CHCH2C,.Hs ee C,HsCH a0) + C,HsCH,OH. 


OOH 


CgsH,COOH; 4 wurn6utop. 
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6) CgH;CHCH2C,H; + MHTHOH TOP. —+ npomyKTp! -+ R, O°. 
» 100) 
7) R,0° ++ CsH;CH,CH,CgHs —> R10H +- CsH3CHCH2CeHs. 
8) 2RO, — o6pp. 


OxucneHne JMUMKIOreKCHI3sTAaHa MpOBOAMIOCb Mp TemMuepaTypax: 
120, 130 u 140°. Peakuua aBaserca Take ABTOYCKOPAWMeHCA, pasBuBarIoulek 
B HauabHOM MepHose MO SKCMOHeHIMasbHOMy 3aKkony (cM. prc. 1). Bemuup 
9HEpru aKTHBALWA Havana OKMCIeHHA paBHa 30,7 KKaJ/MOsb. CKOpocrs Mit 
TIOMECHHA KUCMOpOMa Nocse JOCTHKeCHAA MAKCMMYyMa TIOCTeMeHHO 3aMe]IAeT 
Ee yylaerca HeCKOJIbKO MOBbICHTb MyTeM JOOaBMeHHA B peaKTOP CBexKel NopL 
MCXOJHOFO yrueBosoposa, HO axe B ITOM CJIy4Yae CKOPOCTb MOUTH BY pas HW 
MaKCHMaJIbHOM. ITO CBUJETEbCTBYeT O TOM, YTO 3aMeIeHHe NMOTOWeHHA KI 
JlOpOa BbISBAHO He CTOJIbKO PacXOMOBaHHeM UCXOAHOLO yrseBosopofa, CKOIE 
TIOABJICHHeEM B IpOyKTaX peaKI[MM BelllecTB, HHTHOUpPyIoUIMx OKUCJeHHe. C 
HakO JOOaBsIeHHe K HCXOAHOMy yraeBosopoxy 0,5 fr HepacTBOPUMBIX| B F 
(a TakxKe B MerTposelHom adupe) UPOAYKTOB OKHCeHHA AMUMKJOreKcH9Tam 
IIpakTHYecKH He CKa3alOCb Ha KHHETHKe MOPOMeHHA KUCIOpONa, T. €. HES 
IIPOAYKTbI OKHCICHHA ABJIAIOTCA HHTHONTOpaMU peakuHH. B ompirax xe c 900E 
KOH K HCXOAHOMy yruieBoqopory 0,1 r cMoubl, NOyYeHHOH Ip OKMCIEHUM AMOE 
31a HM ABJIAIOULelCA MHTHOHTOPOM OKHCJICHHA MOcMeHerO, NOABHJICA 5-4acoE 
TepHOA WHAyKUMM, Tocse vero OKHCIeHHe WO C OOBIMHOM CKOpoOcTbio. TeMHOy 
OKpalliMpaHe J{MIMKIOreKcussTaHa, KOTOpoe eMy MpHaBalla oOaBseHHal 
CMOJIa, IIOCTeMeHHO HCuesaJIO, YTO ABJIACTCA HPAMbIM JOKa3aTeJIbCTBOM M0 
He€HHOFO pacxOfOBaHHA WOOaBMeHHOH CMOJIbI B TlepHoye MHAyKUMH. 

HeOoupiice 10 cpaBHeHHIo c NomywaloljuMca IIpH OKMCeHHM JMOeHsHA} 
KOJIHYCCTBO NepeKHCHBIX CO€MMHEHHH MOXKHO, NO-BHAHMOMY, OObACHHTb MeCHbIIeh 
TEpMHYeCKOH CTAaOMJIbHOCTbIO THAponepeKHcH JUUMKMIOTeKCHII9TAaHa TIO Cpa 
HeHHIO C rHufporepekucbio AvOeH3HIa. 

BOapllyio CKOpOCTbh OKHCeHHA JMUMKIOreKcH9TaHa NO CpaBHeHHto Cc TM 
OeH3HJIOM IPH OHHAKOBOM S9HEpruH akTMBalMM Hauasa Tpoecca, no-BuM 
MOMYy, TaKXK€ MOXKHO OOBACHHTb TEM, UTO IPH OKHMCCHHH AUMNKIOTeKCH 
9TaHa CKOPOCTb peakI[HH YBeIHUHBAeTCA H3-3a MeHbIWeH YCTOMYMBOCTH rHApa 
TlepeKHcH. : 


Wuctutyr Hepru ; Tloerynuno 
Axayemun Hayk CCCP 19 IX 1956 


LIMTHPOBAHHAS JIMTEPATYPA 


1C. P. Ceprueuxkgo,H. A. Asmainos, Jl. J. Cuusar, TO. H. Tanwe 
KypH. ana. xum., 10, B.5, 315 (1955). 2 C. O. Willits, K. Ricciut, H. B. Knight) 
D. Swern, Anal. Chem., 24, Ne 5, 785 (1952). 3H. H. Cemeuos, O nexoropil 
mpoOlemMax XHMHYeCKOH KHNETHKH HU peak. cmocobHoctu, H3n. AH CCCP, 1954. | 
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Wornaagn Akayemun Hayk CCCP 
1957. Tom 113, NM 2 


XHMH ff 


b. B. CYBOPOB, C. P. PA®HKOB, B. C. KYHHOBA u M. HH. XMYPA 


| O MEXAHH3ME OKHCJIMTEJIbHbIX MPEBPAWIEHHA 
METHJIOBOTO CMHMPTA, ®OPMAJIBAETHA H MYPABbHHOM 
JIOTbi B NAPOBOK ®A3E B MPHCYTCTBHH BAHAJATA OJIOBA 


| ({Tpedcmasaeno axademuxom B. A. Ap6ysoeem 3 X 1956) 


[pH NapodasHOM OKHCeHHM aJIKHOeH3O/IOB Ha BaHajMeBbIX KaTaIM3aTOpax 
yecTBe MOOOUHbIX IPpOAYKTOB peakUHH OOpasyerca 3HaUNTeMbHOe KOMUe- 
OTHOCHTCIbBHO HH3KOMOJIEKYJIAPHbIX COeMHEHHI, CpeqH KOTOPbIX OCHOB- 
TIpoykTaMu ABIAIOTCA POPMaIberuf, OKHCb yrviepoyqa HW yrueKucabIli 
i) B paye cayyaes, ocoOeHHO MPH OKHCICHHH TOMOOrOB OeH30Na C H30- 
WJIbHOH rpynmmou (*), MOKHO OKUAaTb TakxKe OOpasoBaHHA MeTHOBOrO 
Ta, MypaBbuHOM KHCJOTbI H ApyrHx BerlectB. Mexanusm oOpasopanua u 
HeHIUMX IIpeBpalleHHH TaKHX «OCKOJIKOB» M3y4eH HefocrarouHo. Mmero- 
A HAHHDIC OHO3SHAYHO CBHACTEIbCTBYIOT JIMLb O TOM, TO M3 BCeX HasBaH- 
Sbille COe¢{HHEHHH HaHMeHee IpOUHbIMH B yCOBUAX MapodasHoro OKUCIEHHA 
MCYTCTBHM TeTepOreHHbIX KaTaJIM3aTOPOB, B TOM YHCJe H BaHaMeBbIX, AB- 
CA HHBUINe alMdaTHyeckHe ciupTH (°), IPH OKHCJICHHH KOTOPbIX B HaH- 
MIHX KOJIHYeCTBAX oOpasyiOTCA COOTBETCTBYIOMLHE aIberHAbI WH MpOAYKTI 
oro cropaHis, a KHCHOTbI NOuyualoTcaA C HeSHaYHTebHbIM BbIxOfoM. ITo- 
ee OOCTOATENIbCTBO CBA3bIBAIOT C HeEYCTOHYMBOCTbIO KHCIOT B JaHHbIx 
BuAX (8). 
‘@AbIO HAaCTOAIMero HUCCeAOBAHHA OBIVIO H3yYeHHe OKMCIMTeIbHBIX IIpeBpa- 
(i MeTHOBOrO CHMpTa, POpMaAbferHfa HM HEKOTOPBIX APyrHX KUCMOpOL- 
*KalllUX COeMHEHHM, OOPas0BaHWe KOTOPbIX BO3MOXKHO IPH OKHCIeHHU 
6eHson0B. PaOota BbINOAMHeHa Ha yCTaHOBKe IIpoTOuHOrO THMa Cc MeTad- 
cKOM peakiHOHHOK TpyOKol AuuHOK 1100 MM u JMamerpom 21 mM. Cucrema 
qH HCXOJHbIX MpOsyKTOB onHcaHa pauHee (%,”). OnbiThl MpOBOAMICh pH 
eHH KoHTakTa 0,1—0,2 cek., CKOpOCTH MOJauv HCXOAHbIX NPOAYKTOB OKOJIO 
da 1 0 KaTamusaTopa B 4ac H UpH 3HaUHTeIbHOM UsObITKe Bosfyxa (qo 50 am 
. Ha 1 r wucxognoro BellecTBa). B 30Hy peaKUMM BBOMacb TakKe BOMa 
imyectBe 350 r ua | mM® Bosayxa. KataiusaTropoM CJlyKWJI FpaHyJIMpoBaH- 
BaHajlaT O1OBa C BeEMIMHOM 3epeH 3—5 MM B OMepeuHuke. 
‘exofuHpe sBemectTsBa. Merunoppii cnupT Men T. Kun. 
/694 wm, n9 1,3293, ae 0,791. Dopmanpyeruy Opi NowyyeH BOSTOHKOM 
popMa 4 HpuMenssca B Buse 5,3% BogHoro pacTBopa. MypaBbuHaa KHC- 
cogep2xxasia 8,0% Boybi uuMenaT. Kum. 105°/695 mM, n%.1,3681, Gol LOO, 
CTH BOLOPO BBOAMICA B Bue 6,3% BOAHOrO pacTBOpa IWMaHHCTOFO aM- 
a. Okucb yrmepoya Ona IpuroroBseHa pasl0%KeHMeM MYpaBbHHOM KHC- 
uM cofepxana 98,0% CO. . 
eTOANUKA aHaau3osB, J[a3000pasuble MpOfyKTbl peak MO BbI- 
W3 peaKTOpa NOCTYMaJM B CTeKIAHHDI CKpyOOep BbICOTOH 1,5 M, opoutae- 
Ip nomomu vacoca IlarpuKeesa (*) 10%-M BOHBIM pacTBOpOM eAKOro 
1. PopMaspyeruf, UnAaHUCTHI BOLOpOA UW ABYOKUCb yrviepofa MPH 3STOM 
Mach CKpyOOepHOlt RKUAKOCTHIO, HM OTXOAMUMMM ras COfepxa AMIIb OKHCb 
ona. Onpejenenve opMaibyerufa B CKpyOOepHOH 2KUJIKOCTH NIpoBosH- 
woyqomerpuyeckuM (°), a Tak%Ke JHMeOHHbIM (4°) merogamu. L\manucrpit 
ON, OMpeseiAICA THTPOBAHHeM aSOTHOKHCJIbIM cepeOpoM B IIpHCyTCTBHH 
“Toro Kaus To crioco6y Jleuuxe (14). B orgesbHblx oMmbiTax, Mocme HeliT- 
3AM WlemOUHOTO MOrsoTHTemA CepHol KUCNOTOH WM Mocmefyromel pa3- 
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rOHKH eFO IHaHHCTHIM BOAOPOY BbIJeeH B UMCTOM Be. Onpefesmenve ABYOKI 
yrlepOa MPOBOAHAOCh BECOBLIM MeTOJOM, 0 OCayKy yrvieKHcoro Oapus, 
Toppili nosyyasica pH oOpaborke cKpyO6epHOl 2%uAKOCTH OapuTOBOM BOL 
Jia ompeyeneHua OKHCH yrue 
ya uacTb 1a3a, BbIXOJAMerO 
_cKpyO6epa, mpomycKaslacb 10 
Iipe{BapHTebHOM TpOMbIBKH C 
HOM KHCOTOH Ha LomkasHT 
O6pas0BaBliaAcd IpH 9TOM J 
“OKHCb yrseposa yv/laBJMBall 
O6apHTOBOH BOOM. 
PesyJIbTaTbl OMbITOB MO OR 
7% + “wJCHHIO MeTHIOBOrO CHMpTa 10 
3aJIH, ITO OH Halleslo BCTyMae 
Puc. 1. Oxucnenue metusoBoro cnupta (A), mop- peakiMio yxKe IIpH Temiepary 
eco (B) egg ea Bee reall poe 310°. TnapHpimu mipoyyKrama 
i P — ru, — | 
bIM each ae Be ee ee aKUHH ObIJI (pop MaJIbAerHyt | 
OKHCcb yrsepofa (puc. 1, A). Ti 
PaCcMOTPeHHH MOcMefOBaTeIbHOCTH UX OOpasoBaHHA opMadbyeruy cesy 
OTHECTH K UHCY NepBHUHbIX IPOMEXKYTOUHIX COeAHHeHHH. OOpasoBaHue Of 
CH yrulepoja ABJIAeTCA, MO-BHAMMOMY, CJIe{CTBHeM pacnaga dopMasmbAeruya 
cxeme (I). 


520 30 350 «390 350 = 390 


Cio <=. He MeOaar 
B smutTepatype WMeloTca yKa3aHHA O TOM, 4¥TO paquKas HCO pu Temmepaty 
oKos0 100° nomHocTbio pacnaylaeTca Ha BOMOpO HU OKHCb yruiepona (4). 
BpicKa3aHHoe BbIIUe NpeqnoOKeHve NOATBEPKAaeTCA TaKKe PesyJbTAaTay 
OKHCJeHHA CamMoro (bopMasibyeruga (puc. 1, 5). Kak Buguo u3 pue. 1, A uy 
XOJl KPHBbIX, XapaKTePH3YIOUWLHX BbIXOJbI IPOAYKTOB OKHCeHHA MeTaHOll 
cbopMasIbyernya, BECbMa CXOJHbI MEK Ay coOoh. MypaBbuHaa KucCOTAa He OO 
py2eHa B TIpofykTaxX peaKUHH B OOOHX cayuaAx. OToT *akT oODACHAeTCS 
CTOJIbKO MasIOH yCTOMYHMBOCTbIO MypaBbHHOM KHCJIOTbI B JaHHbIX YCJOBUH 
CKOJIbKO TeM, UTO yKe Ha PaHHHX CTaHAX OKHCeHHA CHUpTa HW auberH 
BO3MOXHbI NOOOUHbIeC peakWHH mo cxeme (1) H No ApyruM HallpaBsIeHHAM. — 
OnbiTuble JaHHble, IpHBeyeHuble Ha pu. 1, B, noKa3biBalor, 4TO pH O! 
JIGHHH MYypaBbHHOHM KHCJIOTHI OOpasyeTCA 3HAYHTeEIbHOe KOJIHYeCTBO J[BYOKP 
yraepoya (qo 40%), Tora Kak B CJlydae OKHCICHHA MeTaHOJa HW PopMaberes 
ee BbIXOJ He UpespiuiaeT 10%. Takoe pa3imune B BbIXOax IBYOKMCH yruepil 
JaeT OCHOBaHHe NONaraTb, YTO MypaBbHHad KHCNOTAa He MOKET paccMaTpHBar 
Kak OOA3ATebHbIM MPOMeKYTOUHHIN NPOAYKT Ip NOMHOM OKHCJICEHHM Mer 
uIH PopMapyeruja. Ilo-BuyuMOMy, peakIHA MpoTeKaeT MO HeECKOJIbKUM 
MpaBJIeHHAM. OTMeETHM TaKXKe, YTO BbICOKHH BLIXOA ABYOKUCH yrviepopa B O 
TaX 10 OKHCJeHHIO MyYpaBbHHOM KHCOTbI HE MOXKeT ObITb HCTOJKOBAaH Kak 
3YIbTaT JOOKMCIeCHHA OKHCH yrmepoga. OnbiTbl 10 OKHCAeHHIO OKHCH yrseph 
B CPpaBHWMbIX YCOBHAX (puc. 2, 5) NoKa3biBaloT, UTO 9Ta peaKLUMA Ha Banal 
Oul0Ba MIpH TeMnepatypax jo 410° uger c He6ombUIOH CKOpOCTHIO. | 
Ha OcHoBaHHH BBIINeNPHBeeHHBIX OMBITHBIX JaHHbIX, NOb3yacb repel 
HOH H WemHom Teopusamn (17,7*), MoxKHO NpeAMOMKUTS CeEMyIOULyIO OOULyIO Ck 
OKHCJICHHA MeTaHONa (H dopMaubyernyma): 


H (eye) OOH 
CHOH sito "neo Sido Mando’ 25 
0 41 OCaLOOMhscOmeod 
re) OH 
1 co RCE 


1 : Los 
CO.+H H;+CO, H,O+CO 
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) WesbiO RONOMHUTENHOH MpOBepKH MpeqO*KeHHOL CxXeMbI npeAcTaBAANOCb 
JPECHBIM HCCNEQOBATh OKHCCHHE MeTaHOsIa B CPpaBHHMbIX YCOBHAX, HO 

MCyTCTBHH aMMuaka. IIpH 9THX ycOBHAX MOXKHO OKHAATh NOLaBeHUS De- 
qu oOpasopanis OKHCH H BY OKHCH yrulepofa Onaroqapsa BO3MOxKHOCTH oe 
W\eHCTBUA pawquKkana HCO c amMuakom c o6pa30BaHliem (opMaMHjla, KOTO- 
| B AabHeHeM MoxKeT NerKo NepelirH B WHaHOBOJOpoR: 


° a! = 
HCO -+ NHyj ——> HCONH, = 


OBepraetca CylleCTBeEHHOMy H3MeHeHHW (puHc. 2, A). Baio noKa3aHo TaKxKe 
|B uccylejyemoli Temnepatyp- 
{OOlacTH OKHCb yruiepoya He % 
KMOMeHCTByeT C aMMHaKOM 80 
f. 2, 5), xora W3BecTHO, 4TO 
| Oomee BbICOKOM TeMMepatype Pa 
poeakuua lipoTekaeT c o0pa3o- 
a IHaHHCTorO BOopoa. 
€3yJIbTaTbI ONbITOB Il0 OKHC- 
410 MeTaHOJIa B IIpHCyTCTBHU 
Maka lipHBefeubl Ha puc. 2,1. 
NlOKa3bIBaloT, UTO TaBHbIM 
PaBJICHHeEM peaKIHH B JaHHbIxX 9040 350 30D 


PBHAX ABIAeTCA OOpasoBanne Puc. 2. Oxucnenue cuHMubHoli A 
HIHCTOTO BOHOPOMa, BBIXOA KO- cy yruepoga (5), MypappuHoli ere By ree 
oro foctTuran 90%. Xapaktep- THOBOrO crupTa (J) BlaxKHbIM BO3LYXOM B IIpHcyT- 
qTO pu B3aHMOJ/eHCTBHH My- CTBHH aMMHaka: / — cHHHabHaAA KHCJIOTA, i 
HHO KUCJIOTBI C AMMHAKOM B OKHCb yruepofza, /// — ,ByoKHcb yruaepoya 
OrHUHbIX YCJIOBHAX * BbIxXO 

HMCTOrO BOLOpOAa He MpeBpiiuas 50%. CreqoBaTeMbHO, BLICOKHH BbIXOJ, IHa- 
johopoa pH OKMCIeCHHH MeTaHOJla (HM POpMaJIberuja) He MOxKeT ObITh OOyc- 
€H TIPOMeKYTOUHBIM OOpa3s0BaHHeM MypaBbHHOH KHCJIOTHI. 

PesyJIbraTbl MOCe€(HHX OMbITOB MOATBeEp*KaiwoT, TAKUM OOPa3oOM, BBILLeIIpPH- 
SHHbIM MeXaHH3M TIOCJeJOBaTeJIBHbIx npeBpalleHunt MeTaHOJIa H (bop Ma\JIb- 
dla B YCJIOBHAX napoda3Horo OKHCJICHHA Ha BaHaJWCBOM KaTaJIH3aTOpe. 


Bwx0d 


Wucrutyt XHMHYeCKHX HayK Tlocrynua0 
_ Axayemuu HayK Ka3sCCP 29 1X1956 
| 


| IMTHUPOBAHHAA JIMTEPATYPA 
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2, 615 (1932) 


) 
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so Tornagp Anragemun nayk CcccP 
pease 1957. Tom 113, Ne 2 aTEBOR 


A. WH. THTOB, f. H. BEPEMEEB, B. B. CMHMPHOB u O. J. WANMHJIOB 


HOBAS| PEAKIMA 3AMEHbI CIMPTOBOrO THAPOKCHJIA 
HA ®TOP HW EE MIPHMEHEHHE 


(ITpedcmaeaeno axademukxom H. H. Hasapossim 16 X 1956) 


Oguok v3 upo6sem uccleqoBaHHA cbropopraHHyecKUX COeIMHEHHK ABJIAE 
HaXxOKJeHHe MeTOJOB HeMOcpeACTBeEHHOM 3aMeHbI CIMPTOBbIX FrMAPOKCHOB 
crop. OGmleusBecTHble peakKMH MOMyYeHHA TaJOMAHbIX AJIKHJIOB, B 4a 
HOCTH JlelicTBve Ha CIMPThI TopucToro BOAOpOa U PTOPHCTHIX COeAMHEHHU OD 
copa, OKa3amcb MaJIO MpHrog_HuBIMH ua sTOK wenn (*, *). YKasanua oOuK 
XapakTepa Ha CABHrH B 9TOH OOnacTH (°, 4) HyKaloTCA B MpoBepke. 

B 1942 r. omuum uz nac u A. H. BappiauKopol Opa N0Ka3aHa BO3MO 
HOCTb 3aMeHbI CIMPTOBOrO rHApOKcusa Ha Top B ONY CTaquio Ha TipuMepe TI 
BpallleHHA STHeCHXMOpruypHHa B 1,2-propxmopsTaH pH KMNAYeHHH ero 
cMecbiO OeH30NICyIbsodropusza HW dTopucroro KasuA. Hawa uccmeqopanua 
ACHHJIH OOULHOCTh STOM peakIHH, poTeKatouleH 10 ypaBHeHHIO: 


ROH + R’SO.F + 2KF = RF + R’SO3K + KHF, 


H JOKa3asv ee MexaHH3M. Bpwio HaliqeHo, YTO peaKUHA MpoTekaeT yepes crey 
me cTaquu. 

B nepBol cTaquu B3aMMOJeHCTBHA HacTylaeT OOpa30BaHHe asIKOrOJIATAa | 
cxeMe: 


ROH + 2KF 2 ROK + KHF3, 


4TO NOATBepxKaercA pacTBOPUMOCTbO (PTOPHCTOrO KaJIMA B CHUPTAaX, WeJOUHBIE 
XapaKTepOM STHX PaCTBOPOB, JIerKOCTbIO BCTYNJIeCHHA B peakiuto (1) 6omel 
«KHCJIBIX” TaJIOHATHAPHHOB, CPpaBHHMOCTbIO KOHCTaHT uccomvanuH HeF 
BOJ[bI, CIMPTOB HM JipyruMu takTamu. B ywacTHOCTH, Mbl CUHTAeM, YTO OTKPBI 
VW. JI. Kuynsanuem c corpyqHuKaMM BOSHHKHOBeHHE OKHCH STHJIeHa TIpH eleH 
BHM @TOpHCTOrO KaMA Ha STHMeCHXMOprug”puH (5): 

APs. CH,Cl-=\CH,OK- =~ CH LICH, 

Sz 
O 


CH.Cl — CH,OH + 2KF 


ABACTCA OCCHOPHBIM NOKA3aTebCTBOM MIpOMeXKyTOUHOTO O6pasoBaHHA aJIKG! 
rojliTa B MCCIeOBaHHOH HaMH peakuuH. BosHuKHoBeHve OKHCH 3THIeHAa Me 
HaOMofaiM TakxKe IPH Nodyyenuu stTueMproprugpuna no Topmany (°). a 

Hanee cnefyer aluMpoBanve aiKorosata cysbtpoTopuoM c o6pas0BaHHe! 
AJIKHJICYIbDouatTa: oa Be 


ROK + R’SOF > R’SO2OR + KF, 


4TO ObWIO NOKASAHO HEMOCpeACTBEHHO BbIACIeHHEM STUX SUPOB U3 peakIMOHHOl 
CMeCH B Tle€pBbIX chasax CHHTe3a. CoBceM HefaBHO, KaK CTavlIO HaM M3BeCTHO Hl 
OKOHYaHMN UccHefoBanuaA, [latrucou (’) B camoit oOmeli cbopmMe yKasan Ha HK 
MOb3OBAHHEe PTOPHCTOTO KaNUA AA MOMYeHUA B erO MpHCyTCTBAH HeEKOTOpHI 
aKHJCYbPOHATOB JeHCTBHeM Ha CNUPTHI cymHcodropuyos. BosmoxHo Tak 
YACTHUHOE BOSHHKHOBEHHE CyJbPOHaTOB TIpH ecrBuH cysbhobropuyza HF 
CNHpTbl HW 6e3 yyacTua cbropucToro KasuaA. 
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NOcNeqHeH CcTaqHH MpOvCXO_UT au KHJMpoBaHHe (propucToro Kaus? 
R’SO.OR + KF — RF + R’SO,OK, (4) 


3TO ObIJIO H3BeCTHO paHee 3 pabor Teabdepuxa (8), Pasymosckoro u Opu- 
epra (°)-H BHOBb MoyTBep2keHO Ha paye IIPHMepoB HaMH. 
SYMMUPOBaHHe JIeBbIX HW paBblx yacreii ypaBHenul (2), (3) u (4) npuBogur 
HeuHOH cxemMe cuHTesa (1). | 

lapaienbHo peakuuu (1) MoryT HATH nNoGouHBIe Tipoleccbl OOpa3s0BaHua 
ThIX SPMPOB, HEHACHIINEHHHIX COeHHEHHI, UX NOMMMepHsanun u ap. 
Lopblii Mero Obin C ycriexoM MpuMeHeH JIA NOTyueHHA (PTOPHCTHIX aJIKHJIOB 
< 3aMeLILCHHBIX. 

JcoObli UHTepec HMEIOT OMbITHI NOMyYeHHA MO HOBOli peaxuun 1 ,2-yudrop- 
a. B wefapyux padorax Xona ('°, 4) on onucppanca Kak HeycToliunBoe 
unenve CT. kun. 1O—11°, pasnaraiomeeca upu 0° na 6yraquen u dropucreiit 
pox HM Merko rHApouMsyromleeca BOON JO STMeHTNUKOIA. STH cBolicrBa 
CTABJIAJIHCb NapaOKcaJIbHbIMH Jlaxe B PAAY cbTopopranuyeckux coeHHe- 
Ilo cooOmenuio Xena, Kasanocb, HeIb3A ObINO OKHJaTb YcnewHoro CHH- 
1,2-Tupropstana 10 HOBOli pakuuu. OAHaKO ero NomyueHHe He IpeycTaBH- 
OObIX TpyHOcTelH. 

,2-lutTopstanH OKasasica BOHe CTaOHIbHbIM BelleCcTBOM Cc T. KH. 26° 
Naas OObMHbIMH CBOLCTBaMH (roplapapuHos, B YacTHOCTH, yCTOMYHBOCTHIO 
Apouusy. Ero T, KHM. 3aKOHOMepHO pacnouaraeTca B psy: 


CH2C] — CHeCl (84°), CHeCl — CH2F (52°), CHaF — CHeF (26°). 


‘Ke Juropstav Opi CHHTesupoBaH aukKuNMpoBanuem KF £-cropsTuGeH- 
YJIbOHAaTOM. 

eakuua (1) B ClyYae STHEHXIOpruApuna HapsAy C riaBHbIM MpoyKToM, 
PTOPXJOP2TAaHOM, MIpHBOua K 3aMerHOMy OOpa30BaHulo 1,2-quxnOpsTaHa 
o-Buqumomy, 1|,2-qudropsrana. Ilomyyenne AuxJopsTana O613aHO aJIKHJIH- 
\HHIO IIPOMeKYTOUHO OOpa3syioulHMca B-xXOpITHMOeH3OJICYIbPOHATOM XJIOpH- 
O KasIMA, BOSHUKalollero B pe3sysbTAaTe peakKILHM TOTO %Ke scupa u SsTHIeH- 
wHapuHa c KF, nanpumep: 


CH,Cl — CH,OSO2C,H; + KCl - CH,Cl — CH2Cl + CsH;SO3K (6) 
| CH F — CH,OSO,C,H; -+ KF > CH.F — CH.F + CsH;SO3sK (7) 


: 

lerkoct IpOXomwKeHuA peakunit 6 u 7 oKa3saHa HeNocpeACTBeHHO. OTH 
Dbl IPHJIOXRKUMEI TakxKe K OOBACHCHHIO OOpasoBaHuA AUXNOPITaHa pH aul- 
ipOBaHHH dTopuctoro KauuA B-xNopsTHIOeHsOMCyIbPOHATOM B OMbITaX 
JMOBCKOTO, 

IpHBouM ONMcaHHe HEKOTOPbIX OMbITOB. 

. 20 r meruosoro cuupta, 80r Gexs0ncyabpopropuga u 58 r propHcroro 
id 7 WAC. KHNATHAMCh C OOpaTHbIM XOJOAMAbHHKOM IPM pasMellHBaHHH, 
WIeNAIOMLMLCA (TOpHcTbl MeTH CoOMpasicA Hay 50% -H CaCle (7,5 1 — 
ue 60% or Teoperuyeckoro). OunmeHHbtit HeSO, ra3 CEN NDT) PEC 
onekyaspuomy Becy (34,0) H cogep»xxanuio (propa (55,5%). Ilocmequee mpo- 
JMOCb TOcpescTBOM MHOoroKpaTHoro OapOoTHpoBaHuA Ta3sa yepes SUED 
i paCTBOP €f{KOrO Kas, H3MepenuA YMeHbINeHA OOBeMa H THTpOBaHHsA LF’, 
eAKILMA C STUJOBLIM CIMPTOM MpOHcxogusa TpyHee, B KaveCTBe MOOOUHEIX 
YKTOB BbIeyleH CepHbIM spup u STHIOCHSONICYAbPONAT. AskKuJIMpoBaHHe 
cysbpouatTom KF japaso TakxKe HCHTHIHBIN C,H;F c mpHmecbio eras 
I. 32 r stunenproprugpuna, 80 r Gexsoncyaphopropuya, 64 r K BaD 
cb B Gane (180—190°) c Aebmermatopom, CRON ELOY ess os 
opstaHa (26—28°). Baixo NpofyKTa OKO 50 % . locate ne ae ee e- 
wu 1,2-qucdropstaH oOnagan ceqyIOULMMH CBOHCTBAaMH. T. KBI. Epes 
= 1,024; n¥@ = 1,3014; M 65,82 (kpuockonuy.); 66,10 (ro Mettepy) (Teop. 
); F 56,6% (Teop. 57,5). 
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Ormennenve drop-HoHa B BOAHOM HM ciMpToBom pacrBope NaOH mpoxex 
MIO MeJIeHHO (pu 70° B. TeyeHHe aca 1—2%) HW HECKONbKO ObicTpee B IpHcy 
cTBHH KucnoT (go 6%). Tloqo6Ho AuxOp- H @ropxsopsTaHy OH CMeLIMBawI 
c Wurmamel HNOs u Bpieraicd IpH pasOaBeHH BOJOH. 

8-@ropatunGensoncybpowaT — T. Kun. 161—162° (8 Mm), dy = tam 
nk = 1,5104. F onpeyenanca THTpoBaHveM Moce MOsyyacoBoro KHiiaueH) 
1 r apupa c 150 ma 2%-ro Boguo-cnuprosoro pactsopa NaOH — 7,9% {reo 
9,3). Wnrepecno, uro sup cmenmBasca c 1 + 10 uacramu CCl4, HO pacts 
pacclauBasicd Ip JlaibHeimiem pasOaBnenuu. AnkuaupoBanve 2pupom K 
aBaslo ONMCaHHbIM Bpiue | ,2-~HTOpsTaH C BbIXOJOM, OM3KMM K TEOPeTHYeCKOM 
Heyasyo Syren u Marc (!?), ne Bbigenaa 1,2-qucdropastan «in substantia», 
Ka3aJIM BEPOATHOCTb efO BOSHHKHOBeHHA TO HN*pakpacHOMy CIeKTpy Map 
B aHaslOrHyHOH peaKiHH ropsTusTOyoMcyibpovata C MTOPHCTbIM KaVJIMe 

III. 40 r stunenxnoprugpuna, 60 r C,H;SO,F, 50 r KF narpepaunce 6 48 
B OaHe (180—200°) c orroHom mpofxyKToB peakuHH (25 1); W3 HX BbIfeIe 
dpakuun: |-a 25—40°, 1,3; 2-1 45—60°, 12,9 r; 3-a 65—75°, 2,5; 4-9 Bb 
75°, 8 r. Ws 2-h bpaKxwuu Opin BbIeneH 1,2-cbropxsmoparaxH (I): T. Kun. S1— 
dy = 1,184, nb = 1,3955, % Cl 43,0; %F 24,9. N-bropstum-3-HuTpopraMn 
(11) cr. na. 105° nonyyanca u3 I npH HarpeBaHHH C HATPOTaJHMHOM Kas 
no 180—200° (10 yac.); drop npu sTok peak He oTIenascA. II, nomyye 
Hb u3 I, cuHTesHpoBaHHoro mo PasyMosBckKomy, Obl uyeHTHYeH. M3 BBICHIh 
pakunu Opi BbIeneH 1,2-quxNOpsTaH; OH NoWyuasicA TakxKe Ip HarpeBaHl 


8-xIOpsTHIGeH3ONCyAboHaTa C XJOPHCTBIM KanHveM (T. KuT. 82°, di? = 1,28 

2 rf | 
ny = 1,4465). Us ocrarka nocae npoBeqeHua OCHOBHOM peakIHH Opt BbIMell 
8-xnopsTunGeHsoncybdonart (T. Kum. 174° npn 6 mM, d;’ = 1,361, np = 1,53) 


Tloctynuao | 
31 VIII 1956) 
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Hoxnaye Akaygemnn nayx CCCP 
1957. Tom 113, Ni 2 


XHMH $1 


Akayemuk T. [. YPA3OB, B. E. MJIFOWEB ueH. B. WAXHO 


| N BONPOCY O MOHOTPONHOM NMPEBPALIEHHH CHOJYMEHA 
CpeqH MHOrOUnCAeHHEIX MHHEpaioB WHTHA COyMeH Govtee UPYrHX ABIACA 
€KTOM pa3JIMUNbIX HCcMeqOBannli. HanOonpiumli wnrepec uw HanOombume 
AHOCTH MpeAcTaBHIO H3yyeHHe ero TepMHYeCKHX CBOHCTB — MylaBKOCTH H 
*BpalleHu Mp BbICOKHX TeMMepatTypax. 

Eme Jlenptep (*) B 1901—1903 rr. onpeqensin remnepatypy nulaBjeHna 
WyMeHa H TOCNe€ MHOrHX ONMbITOB OCTaHOBHICH Ha sHauveHuH 1080—1090°. 
HHbI€ STH CHJIBHO 3aHWKeHbI HW COBeEpLIeHHO ycrapeH. Bosee HoBple H OOCTOA- 
bHbIe HCCeAOBAHHA MO CHOYMeHY Obl BbIMOMHeEHbI Oujeiem Hu PuKe (?) 
Bano u Jluraepom (°). 

OHeNb HM Puke ycraHoBuwi, YTO pH HarpeBaHHN cnosyMena Jo 920° yyemb- 
(MW BeC €roO OCTaeTCH HeH3MeHHbIM, HO MOpOWOK MHHepaa Nocse 6-yacoBoro 
peBanua mpu 980° uMeer yjeIbHbIli Bec CTeKsIa; H3MeHeHHe yebHOrO Beca 
Omiofanocb B mpesenax oT 20° (d = 3,147) qo 1380° (d = 2,367). 

HaOmojenua na (ByNpeOMIeHHeM MHHepasia Moce OXTaxKeHHA NOpoU- 
B, a TaK%Ke Ha HAarpeBareJIbHOM CTOJHKe MHKpOcKoNa NOKasasH, ATO MOpo- 
OK, Harpetpili mpH 950° B Teyenne 6 4ac., aHHs80TporeH (B 3epHax 300-—700 p) 
{HM IIpeHMylecTBeHHO H380TpOneH (S—30 yp). 

H3yuenne noka3atTesel MpenOMJIeHHA NOSBOUIMJIO 3AKIOUMTh, YTO ec UpH 
)° cnojylyMeH HMeeT cpeyHee 3HayveHHe NOKasaTeia Mpenomuenna n’ = 1,66 
STO 3HaveHHe COXpansetca WO 920°, TO pH Oosee BLICOKOH TeMIepaType Ha- 
ynaeT MIHOBeHHOe H3MeHeEHHe NOKasaTesiA MpeOMeHHA, H OH MpPpHHHMaeT 
fagenne 1,519 + 0,004 (mpu 980°), ocraBastch 3aTeM TMOCTOAHHDIM. 
~ Takum o6pa3om, o6acTH MrHOBeHHbIX (IpepbIBHCTHIX) H3MeHeHHH paccMorT- 
SHHBIX CBOHCTB CHOJyMeHa COBMAaalOT B JOBOIbHO Y3KOM mpejete 920—980", 
STOPHIH ceWOBasO Obl HA8BaTb OONACTbIO TepMHYeCKOLO TipeBpalleHuA CioMy- 
eHa (O6MacTHIO Mepexojla 43 OfHOK Mo_upuKawHM B Apyryto). 

Suyeib WH Puke ommM6ouHO HasBaH ITY OOMaCTb OONACTHIO MaBIeHHsA. 

HesapucuMo OT cjleaHHbIX CAMHMH aBTOPaMH BbIBOJOB OHH YCTAHOBHJIM Cy- 
e€CTBOBAHHe Oolee BbICOKO-CHMMeTPHYHOH MOJMUKAUMH CMOyMeHa, KOTOpaA 
SHUKAeT IPH TeMiMepatypax, OnMsKUX K 950°, HM COMpoBORKaercA peskUM yBe- 
aueHveM oObema ua 24%. B mpHpoje Bcerfa HAXOJUIM TOJIbKO MOHOKJIMHHBIM 
1OJYMeH, H Mepexoj ero B STY HEOOBIHYIO, CTOJIb Pe3KO OTMYAIOULYIOCA NO MHO- 
iM (pusHuecKHM cBOlicTBaM, MOfM(pHKalluIo, ABJIAeTCA HeoOpaTuMbIM. 

Bpyu (4) nepspili yKa3am Ha HeCOOTBETCTBHE (PakTOB M 3akJIOVeHAA Y ro) 
ia H Puke uM cunTa, YTO H3MeHeHHe CTPYKTYPbl CMOAYMeHa C CHJIbHbIM pac- 
MpeHveM mpoucxoguT npu 1010°; mp sTOM KpHCTadJIbI MUNepasa COxXpansIoT 
3010 (POpMy, HO IIpH MerKOM TOKE PaccbIMaloTcA B OUCHb TONKYIO TbiIb. 

Banno u Jiuraep (%) ne nogrBepauan Ha6moxennii Ongena u PuKe 00 uc- 
3HOBCHHH JIBYIIpPeIOMIeHHA y Harperoro NpuposHoro CioyMeHa; HallpoTuB, 
pKe Ble 1200° OHH HaOMOaIH OTAETUBOE J[BYNPeNOMMeHHe, UTO NPOTHBO- 
SYHT MHeHHIO 06 M3O0TPOMHOCTH cioOfyMeHa IpH BbICOKOH TeMMepaType. Ox- 
4KO, OllpeflemAA HSMeHeHHe yfleMbHOro Beca cMofyMena Nocwe HarpeBanun, 
ano u J\HTNep OKOHYATeIbHO ycTaHOBHIH HasMune y Hero BbICOKOTeMMepa- 
HOU MOfupUuKAaLMH H OMeCHHIA ee Kak nouuMopdpuylo H HeoOparumylo. Onn 
KasA, UTO MIpH BbICOKHX TeMMepaTypaX CKOPOCTb MpeBpallenuA CIHOMY~ 
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MeHa O4eHb BeMKa: UpH 1050° 3a 1,75 uaca 90% cnoxyMeHa Mpeppalilaen 
B HOBy!O Mo_uduKauo, a npu 1200°.3a 0,5.4aca. Bano u [utep mpeg 
KHIM JIA MpHpo_Moro croqyMeHa HasBaHHe &-CHOYMeH (MO aHaOrHu C BO 
HHKalOUlHM Ip BbiCQ@KOM TeMMepaType «-KBaplleM). ITO MpeAsowKeHHe Cwlejy: 
CUHTaTh ipaBHJIbHbIM, Tak Kak B-cMOAyMeH He OTHYAeTCA OT IIpHPOAHOrO 
CMOJyYMeHa COCTaBOM, HO JIHUIb (pu3H¥eCKHMM WM OMTHYECKHMM CBOMCTBAMH | 
CeOBaTeJIbHO, BCe BCTpeyarollvecd B MpHpose CiOAYMeHOBbIe MHHEpasIbl Mo 
XKHbI PACCMATPHBATbCA KaK MeTACTAaOHJIbHbIe (:pasbl NO OTHOMWeHHIO K B-cpopMey 
IIpaxruyeckuM cyle{cCTBHeM HcceqoBaHH MpeBpallleHuia CMOAyYMeHa AB 
JOCb HCHOb3OBaHHe OOAUra CMOMYMeHCOfep2xKalleH MOpoOsbl B WeNAX OOOTaul 
Hua ee wHTHeM (°, °, 7). 
Hajo, ofHako, 3aMeTHTb, YTO JA NOmyyYeHHA B-cOoqyMeHa BpeMa HarpeBar 
HUA a&-CHOyMeHa OpeseAeTCA He TOJIbKO MeCTOPOKAeHHEM MHHEpasia, HO 
lapTuet pysbl (pH MpowHX paBHbIX yCJIOBHAX), TaK KaK B TIpHpose He BCTp 
yaeTCa UMCTbIM CHOJYMeH, HO B Heli IpescTaBJIeHbl B HACTOAUee BPEMA CaMBIe pai 
JIMUHbIe CTaMH. BLIBETPHBaHHA STOO MMHepawa. 
B pesyubTaTe rumepreHHbIX H3MeHeEHHM BO3pacTaeT KaAO/JMHU3AallMA CHOAYM 
Ha, a TAKKE MpOWCXOAUT Mpolecc asbOHTH3alM HU, B Pesy/bTAaTe, KPHBaA H 
[PpeBaHHA CHOMYMeHa MOKa3bIBaeT JOMOMHUTeIbHbIC 9PeKTb!I, TAK YTO TepMAF 
yecKHii aHamu3, Kak yTBepxxgaioT C. T. Tymanop u I. H. Macnenuuxkosa ( 
MOXKET CJIYKUTb MeTOJOM OMpeseeHUA CTeMeHH KaOJMHH3alMH CMOMyYMeHa. D1 
MpeycTaBsAeT HECOMHEHHBIM pakTH¥eCKHH MHTepec, XOTA, KaK HaM Ka2KeTCay 
TepMHYeCKHH aHaM3 B JJaHHOM culyyae He OyyeT ocTaTOuHO TOUHbIM. Hag 
HHTepecoBaslo MpeppallleHue COOCTBeHHO CHOJyMeHa, HO He MpOAyKTOB ero Mt 
MCHEHHA, H B CBA3H C 3TUM MbI NpocseHIM BIIMAHWe CKOPOCTH HarpeBaHHA 
Pa3JIMUHBIX IIpuMeceli Ha TeMMepaTypy MOHOTpONHOrO Nepexoya «-cilo,yMeHal 
B B-mMoqupuKkalluto. 


Taonmuna @ 


CoctaB o6pa3uoB a-cnofyMeHa B Bec. % 


ae $10, Al,O, Fe,0, CaO | MgO Na,O KO LizO 
4 64,04 | 31,18] cmenpr| 0,22 cnenpt | 0,04 cmenpr | 5,12 
2 69,34 | 30,40 » 0,20 » 0,04 0,14 4,70 
3 66,34 | 27,58 > 0,22 » 0,142 | 0,12 | 6,05 


B ra6a. | npuBeyleH XuMMUeCKHH aHav3 TpexX OOpasiloB CnosyMeHa, Ha KOs 
TOPHIX TipoBefleHa JaHHaa paOora (cocTaB B Bec. % BbIPaKeH B Mepecuere He 
MHHepad Nocse MpoKasMBaHHua). Cnosy- 
MeH ObluI OTOOpaH No OMHOKYsIApOM Hi 
ocBoOomwK eH OT MOCTOPOHHHX MHHepadi 
JOB. 


Ta6Omuna 2 


OonacTu a + B-npeBpatienua cnoyymena . 


Kpome Toro, OOULHM CIeKTpaJIbHbIM 


do Cxkopoctb O6OnacTb mpespa- 

o6pasna . sat A MICHHA clonyMeHa,  aHaJIH3OM OOHApyKeHbI BO BCeX OOpass 

aX THTaH H MapraHell, a Take B 00 

asuax 1 H 3—Mejb HB 

1 11 995—1050 payee che 
1 24 1005—1070 , pe 
9 10 1025—1070 Temnepatypuple scppeK Tht Jit % Bel 
: a 4026—1100 MpeBpallleHua, MOyYeHHbIe 10 KpHe 
990—1035 BbIM HarpeBaHus, 3aul 
3 22 995—1070 P ‘ acon a 


ABYX CKOpOCTAX HarpeBa, MpeycraBwe- 
HbI B TaOs. 2. | 


_ Kak BuqHo u3 Ta6u. 2, c yBeM4YeHHM CKOpocTH HarpeBaHua Temmepatypal 
Havalla M[peBpalleHia BOspacTaeT HW MHTepBasl MpeBpalleHua paciuupserca. 
TO HaXOAMTCA B COOTBETCTBHH C HaOsOfeHHeM Meiicuepa (9), Koroppili, KaxkeTCa, 
BIepBbIe YKa3al Ha NOOOHOe BAUMAHMe CKOPOCTH HarpeBaHHaA Ha MOHOTpON- 
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, Wpeppalitenue cnoxyMena. Boobule BMAHHe CKOpOCTH HarpeBaHua IpH pe- 
FHM Pala BONPOCOB C MOMOULbIO TepMMYeCKOrO aHaIW3a Hao BCerfa yUHTEI- 
p> K CO*KAJICHHIO, BO MHOPHX HCCIeOBaHHAX ITOMY He MIpHaerca 3HayeHHA. 
B ran. 3 npuBeyenb JanHble 10 BIMAHHIO MpuMeceii uACTOrO &KBaplla i CYJIb- 
a Kanu Ha TemMlepatypy «—> B-pespallenua cnosyMena pH nocTosHHOli 
pOCcTH HarpeBanua (~11 rpay/MuH) o6pasuoB munepana. V3 uux, B como- 
JI€HHM C aHHbIMH TaO. 2, BuAHO, YTO SiOz nu KeSOy4, 6yayan MexannueckH 
MellaHbl K CIOAYMeHy, CHHKalor TemMepatypy « —> 8-mpeBpalleHua, Npnuem 
BEJIMYEHHeEM COepxXaHHA AOOaBse- 

O KOMIIOHeHTa BJIMAHHe ero ycHJH- ’ et OL Sant 
TCA. Creqyet TaKKE 3aMeETHTb, YTO Bausnne o6asoK SiO, u KgSOq4 Ha Tem- 
AHHE Cybara Kalua OKasbIBaeTCH  wepatypy a + B-npespaujenus cnoxymena 


inTepecHo, YTO MpHMecH, cojep2xKa-_ ok No6asxn O6nacre 
PCs B CaMOM CIIOJyMeHe, T.e. H30- Opasna {Cony aeHY: te Ae ad 
spite SAMECTHTeEIM JIMTHA, KOTOPbIX 
HaOrofeHuanm Tadpus 10) Mi 
Ib Jo 10 (a ‘ia suey LON ; 5: (Si0;) 975—1010 
yD 1 20 (SiOs) 945—1000 
KE BECbMa CYIIeCCTBeEHHO BJIMAIOT Ha il 5 (KsSO,) 1005—1035 
imepatypy MoHoTporHoro « —> 8-npe- 4 50 (K:SOq4) 965—990 
fen conser. 2 aS ay | wees 
[3aKOHOMepHOCTb 3TOFO BJIMAHHA He °) 5 (KsSO,) 4005—1035 
pH ACHA, OHAKO CCJIM COMOCTABHTb 2 50° (KeSO4) 975—1010 
tHbIe Taw. 1 Hw 2, TO MO*KHO 3aMeTHTD, 3 5 (SiOs) 960—10005 
Oonee OoraTHI JIHTHeM cmoxyMeH : ee soy saeeineet 
bTeplieBaeT « —> B-lIpeBpalllenue upu 3 50 R280) 950—980 


fee HH3KOH TemilepaType. 
(OTo coplayaeT c HaOmOJeHHAMH QuJenn u Puke (7), KoTOpble UMeNH JemO 
AMBIM UHCTHIM H3 KOrjla-sHOO HaleHHbIX OOpasiloB cnomsyMeua (7,62% LiszO) 
1ONyUuH HavOoslee HH3KOe 3Ha¥YeHHe TeMMepaTypbl MOHOTPONHOTO IpeBpa- 


)Takoe BAMAHHe 9/JIeEMeHTOB, 3aMelLalOUMX HTH B CNOsyMeHe, Ha TemMepa- 
)HY!O oOacTb ero TpeBpauleHiA BeCbMa XapakTepHo, HO HeOObIUHO, ecJIH 
1HATb, UTO 38aMelleHHe JIHTHA MHOrHMH 3SJIEMeCHTAMH HOCHT H30MOpQHbIii Xa- 
xTep (1°), Tak Kak OObITHO OOpa30BaHHe TBeEPJbIX PaCTBOPOB Ha OCHOBe KOM- 
i€HTa, oOaaroulero MOJIMMOp@HbIM IipeBpallenHemM, CHH2KaeT TeEMMepaTypy 
TO IIpeBpallenud. OueBuHo, uTO H3YUCHHE XapakTepa 3aMelIleHHA JHTHA 
LOY MEHE TEM HJIH HHbIM JJIEMEHTOM JIOJIZKHO MIpeqCTaBuHTb CaMOCTOATEJIBHBIM 
repec. 

| MockopcKwii HHCTHTYT TOHKOM XHMHYeCKOH Tlocrynusio 

| TeXHOJIOrHH uM. M. B. JlomoHocospa 15 X 1956 
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Jloxaagn AkayleMum HaykK CCCP 
. 4957. Tom 113, Ne 2 


M. YCAHOBHY, B. KJIMMOB u T. CYMAPOKOBA 


OB JJIEKTPOJIATHYUECKOM JMCCOWMMALWHH KOMIJIEKCHbIX 
COEAHHEHHH OJIOBA H CYPbMbBI 


(ITpedcmaeneno axademukom H. H. Yepuaesoim 25 X 1956) 


Bo3HHKHOBeHHE SJICEKTPOMpPOBOAHOCTH B CHCTeMAaX, COCTOAIIMX U3 Henpoy 
BOJAILMX KOMIMOHEHTOB, CBA3aHO C KUCJIOTHO-OCHOBHBIM B3aHMOJeliCTBHE 
B pe3ysbTATe KOTOPOrO OOpasy!IOTCA KOMIJIEKCHbIe COCHHEHUA COeOCOpasHo 
xapaxtepa (1°). IIpu cMeuieHuv raoreHuOB YeTbIPeXBaJIEHTHOTO OJIOBa H TPexs 
BaJIeHTHOM CYPbMbI (MbIIIIbaAKa) C MOHOKAPOOHOBBIMH KHMCJIOTAMH XKAPHOPO pAMe 
MW HX COAKHBIMH SupaMU OOpa3sylOTCA IIEKTPONHTHI OOMLeH POpMyVIBI: 


SnX4:3RCOOR’, SnX4-4RCOOR’, SbX3*-RCOOR’, 2SbX3-RCOOR’, 


rye R' — Bosopoy nau anmbaruyeckui paguKkan; X — Cl wan Br. 
QeKTPOMMTHYeCKaA JHCCOWMANMA STHX COeAMHeEHHH, NO HalemMy Mi 
Huo (4, 5), MpoMCXOANT Tak: ; 


1. SnX4-2RCOOR’ + RCOOR’ 2 [SnX4(RCOO),] R’~ + RCOO;T, 


bo 


. SnX4:2RCOOR’-++ 2RCOOR’ = [SnX, (RCOO),]-~ + 2RCOOR;S, 
3. SbX, + RCOOR’ = [SbX,:RCOOR’]# & X= 
4. 2SbX3 -+- RCOOR’ = [SbX,RCOOR’]* ++ [SbX4]-. 


“3 ypaBHeHHit 1 u 2 BbITeKaeT, 4TO B KOMIIJICKCHbIX COeMHeEHMAM 
SnX4-3RCOOR’ u SnX,4-4RCOOR’ opranwueckaa MomeKysla BXOJUT B CO 
CTaB KaTHOHA H aHWOHA, a rasOreHH] YThIPeXBaJIeEHTHOFO OIOBa BXOJUT TOM 
KO B CocTaB aHHoHa. B KOMMJeKCHbIX COCAMHEHHAX TPeCXBaJICHTHOH CypbMEI 
OpraHwyeckad MOJIeKyla BXOJMT B COCTaB KaTHOHa (ypaBHeHna 3 u 4). 


CoeHHeEHHH H3y4eH MepeHoc HOHOB B CHCTeMax 
SnCl,— CH30H, SnCl, — CH3COO;H»2, SnCl,— CH3COOC,H;, SbCl; — CHsCOOH, i | 


B KOTOPbIX OpraHvyeckHi KOMNOHEHT CosepxKan u3zoron C4, , 

Pe3yAbTaTbl OMbITOB MO BNICKTPOMH3Y PaCTBOPOB XJIOPHOTO O0Ba B MeTE 
JIOBOM CIIMpTe, yKCYCHOM KHCIOTe HM STHJalleTaTe NOKa3sasIH, YTO NO AelicrBue 
3JIEKTPHYeCKOFO TOKAa BO BCeX CJlyYaAX XJOPHOe ONOBO MepeHOCHTCA K aHOf 
a OpraHHyeckHe MOJeKYJIbI JBHKYTCA KaK K AHO], Tak H K KaTOy. Takum o 
pa3s0M, HaMH yCTaHOBJIeEHO, UTO XJIOPHOe OJIOBO BXOAHT B COCTaB aHHOHE 
a CHsOH, CHsCOOH u CHsCOOC2H; BxogaT B cocraB Kak KaTHOHAa, Tak H aH 
OHA. OTH pe3yJIbTAaTbl HAXOAATCA B COOTBETCTBHU C ypaBHeHuamu | Hu Q. 

Bo BpeMA BBINOHEHHA HacTosmmeH paOorbl NoABHHCh Be craTEu (°, 7 
NOCBAILEHHbIe STOMYy %Ke BoUpocy. ABTOpbl STHX paOoT NpeNORHIH CBOH CXeM 
SEKTPOMMTHYECKON AMCCOMMAHH. OOMMM B STHX CXeMAaX ABIAeTCA IpeRMoNe 
*KeHHe, YTO OOpasOBaHHe KOMIIJIEKCHbIX COCAMHEHHH Tpescrapsser. peakiil 
BHEpeHHA, T. €. MOMeKYyJa OPraHHyeCKO"O BelleCTBA BXOJUT B COCTAB KOMMeKt 
HOrO KaTHOHa. OfNakO Hall OMNbITbI 10 NepeHOcy HOHOB B CHCTeMaX, B KOTOPbil 
OpraHvuecKHH KOMMOHeHT cofepxan H30TON Cl, onpoBepraioT 9TH CXeMB. 
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Se 


}OmbiTbI 0 NepeHocy HoHOB B cuctemMe SbCls — CHsCOOH, 8 xoropoit 
[fsCOOH cofepxana usoton Cl, nokasama, uro CHsCOOH nepenocutca 
{IbKO K KaTOAy. PesybTaTbI ONbITOB, B COOTBETCTBHM C ypaBHeHHAMH 3 u 4, 
sKA3bIBAIOT, UTO KOMINICKCHbIe COCAMHCHHA TPHraJIOreHHOB CYPbMbI (HM MbIIUb- 
ja) c OpraHHMyecKHMH KHCIOposcofepxKalluMH BellecTBaMH TIpecTaBsArOT, 
OTAMINE OT COeAHHEHHH TeX 2Ke OPraHHueCKHX BeLlLeCTB C TeTparasoreHujamu 
OBa, IIpOJyKTbI BHepenusa (*). 

B onpirax lo smekTpomusy cucrempt SbCls — CHsCOOH, xenaa mpocue- 
Tb CybOy MOJIeKYyJIbI OpraHHuecKoroO BellecTBa FO, BIIMAHWeM 9/IeEKTpHye- 
Oro TOKa, Mbl, Hapsjly c npHMeHeHHem CH3sCOOH, meyenuort Cl, npuOas- 
IM K pacTBOpy TakxKe KpacHTesb — Metusmpor. I]pu 3TOM ObIIO ycTaHOBJeHO, 
‘K MbI H OXKHaJI, YTO METHJIPOT JBHKETCH B TOM Ke HallpaBJIGHHH, UTO H Me- 
naa CHsCOOH, vr. e. kK katogy. Takum o6pa30Mm, 43 ONbITOB C KpacHTeleM 
PAHO BUAHO, 4YTO MOJIeKyJIa OpraHHyecKOrO BelLeCTBa N€peHOCHTCH K Ka- 
Wy, T. €: BXOJHT B COCTaB KaTHOHa, 4TO H BbIpaxkeHO ypaBHeHuAMH 3 H 4. 


| Wacrutyr oOuleii H HeopraHHyeckoi XHMHH Ilocrynuio 
{9 um. H. C. KypHakospa 23 X 1956 
Axayemuu HayK CCCP 
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-JIoxaagn Axkagemun nayr CCCP 
: 1957. Tom 113, Ne 2 


Unen-Koppecnoujent AH CCCP H. H. WYMKHH u HW. ®. BEJIbBCKMM 


O B3AMMOJENMCTBHHM TETPATHAPO®YPAHA 
C 4UETbDIPEXXJIOPHCTbIM KPEMHHEM 


Psyiom uccneqopatTeseli OblIO yCTaHOBNeHO, YTO WHKI TeTparuypodypak 
MOXKET TOMBepraTheaA paclleneHHio MOA eHCTBHeM Pa3sJIHUHbIX PrasOvACose 
2KallHX aPreHTOB Cc OOpasoBaHvem 1,4-quranOM8aMeLeHHbIX aJIMdpaTHyeckH 
yrieBoqopoyos. Tak, Ppobe u Xoxuirertep (*), Crapp u XuxKcou (7), Opwy 
Kaun (3) npa usyyenun jelicTBUA rasOU“OBOAOpOAOB Ha TeTparuApocusbsBal 
TeTparumpopypan HW 2,5-quMeTHTeTparuApopypak HallJiIH, TO B pesyIbTAaTe 
HPOWCXOAAMero IPH STOM pacKpbITHA WHKIa OOpasyroTcsa 1,4-quranonqonpoH 
BOJHbIe OyTaHa, WeHTaHa H reKkcana. Iloup (*) up AevicrBun HBr na «-nponuay 
a-OyTHsI- H a-OeH3HTeTparnspodypaubl B pactBope yKCyCHOH KUCIOTHI pH 120 
130° nomyaua cooTBercTBeHHO 1,4-qu6pomrentaH, |,4-—HOpomMoKTaH u 1|-cbeHVsy 
2,5-4H6pomneHtaH. Busbcon (°) vccreqoBal pacilensioujee JelicTBHe HBF 
B IIpHCYTCTBHM YKCYCHOrO aHrvApuya Ha TeTparuszpodpypan u pay ero yHKUNoY 
HaJIbHBIX IIPOHSBOMHBIX, a TakKxKe Ha TeTparHAponupan. B pesybhTaTe uM Opie 
noOyyeHbI OpOMNpoOwsBOHbIe OyTaHa HIM NeHTaHa. Ks0K Hu Oiepc (°) noKasanMyy 
YTO IPH B3aHMOJeHCTBUN TpexOpomuctoro dbocdopa c TetparuspodypaHoM mpoq 
MCXOMT OOpasoBanne 1,4-ynOpomOyraHa c BbIxogomM 53%. Ppumm u Llumndae 
B TlaTente (7) coodmMan o nonyueHnn |,4-q_uxnopOyTaHa C BbICOKHMHM BbIXOJaMul 
(go 90%) up aelicrsuu docrena Ha TeTparuzpobypan upu 40—150° B npucyTy 
CTBHH KaTaIW3aTOpOB, OTILENAIOUNX KHCNOTHI H Boy (Al2zOs, ZnCle, MoOgy 
AKTHBUPOBaHHbIi yroulb MU Jp.). i 

Hamu Opinio naligeno (8, °), uro TerparudpopypaHoBbilt uk pacilensmserca} 
MOM WeHcTBueM XJOpHcToro HM OpOMMCTOrO aIOMHHUA, UeTbIPEXXMOPUCTOFO TH 
TaHa, NATHXMOpHcToM cyppMbI. [Ipu stom oOpasyrorca 1,4-quranovyanKaHbl 
B nactosmed paOore MbI MccHeqOBaIH elicTBHe UeTbIPeXXJIOPHCTOrO KpeMHMAl 
Ha TerparuypopypaH. Okasaslocb TO TeTparuspodypaH uM YeTbIPexxNOpucTHIM} 
KPeMHHH B OTCYTCTBHe KaTaJIH3aTOpOB He BCTYMAaloT B peakUMtO JaxKe IPH Haep 
rpeBaHuu B TeyeHve 5 vac. OfHakO NO KaTaNIUTHYeCKUM BIMAHVeM SesBOHOrO} 
XJIOPHCTOPO WHHKAa peakUMA Me2Ky STHMM COCAMHEHHAMM M1poTeKaer OCTAaTOUHO} 
ObICTpO HM TIpuBo_UT kK OOpasoBanuio 1,4-quxNopOytaHa H KpeMHUliopraHHyest 
CKOrO COeHHEHMA, KOTOPOMy HeoOXoUuMO NIpHMNcaTh cekyroulee cTpoennes} 


OCH,CH,CH,CH,Cl 
we 
Cl,Si 
OCH,CH.CH.CH,Cl 


OTO KpeMHHMOpranvyeckoe COeEMHHEHHE JerkKO THApPOMMsyeTCA BOOM c BHINETe 
HHeM Tella, TpeBpalilaich B 4-xmopOyTaHou-1 uw KpemMHeByio Kucnory. Ecall 
MPOBOMUTh peaKUHIO C SKBUMOJIAPHbIMM KONMYECTBAMH TeTparuApodypana u Yes 
TBIPCXXJOPHCTOTO KPCMHHA, TO B peaKMiO BCTYIaeT BeCh TeTparugpodypal 
M OKONO NOMOBMHbI BCEfO KOMYCCTBA YETLIPEXXMOPHCTOO KpeMHUsA. Dror pak?! 
OKa3bIBaeT MpaBHIbHOCTb IPHHATOM HaMH CTpyKTYypbl KpeMHuHoprannyecKkore 
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Muenna. Takum oOpasom, B pesyJIbTaTe peak MEKIY TeTparupodypaHom - 
TOPHCTBIM KPeMHHeM OOpasylorcA B KayeCTBe OCHOBHEIX NposyKTos 1,4-qu- 
.6yTaH M ju-(5-x0p6yToKcn)-AuxNOpcHaH: 


aati CH.2CH.CH.CH, 
Der wis | he oer 
| 4. SiCly (ZnClg) Gi Cl 


KY ane OCH,CH»,CHCH,Cl 
O de 
7 Cl,Si 


¥ 


OCH,CH,CH,CH,Cl 
° 


Cl 


] 0) 
- 
CH,CH.CH.CHs 
eendSiG ai Callies 
OH Cl yee 


WMA MexKy TeTparufpopypaHoM M ueTbIPeXXJIOPHCTbIM KpeMHHeM MIpOBoO- 
Cb cilefyiouluM OOpasom. B Kony, cHaO*KeHHYy1IO OOpaTHbIM XOJOJMIbHU- 
NoMewlasocb | r-MOJIb TeTparugzpodypaua, | r-momb SiCl, u Bcero | r 6e3- 
oro xJlopctoro WHHKa. PeakuMoHHad cMeCb HarpeBanacb JO KHMeHHA 
MeuHe 5 uac.,a 3aTeM, NOCe OTTOHKH He BCTYIMMBIUErO B peakunio SiCly, 
IMOHHPOBaslacb MO YMeHbIINeHHbIM JaBsIeHHeM. 

@pakuua c T. kum. 50—51° (9 mm) B KomuuectBe 18 r umena d2 1,1294 u 


1,4516. Haligeno MRp 30,32; gana CyH,Cle speraucneno MRp 30,41. 


‘pakuvA, NOyyeHHaxA C BbIXOJOM OKONO 15%, MpescTaBana co6on 1,4- 
opOyTauH. 

I @pakuua Meperonsacb Cc HeOObIHM pasO%KeHHeM B Tipefemax 150— 
’ (8 mM). Ona mpefcraBiana coOoh OecliBeTHY!O XKHJKOCTb, JbIMALLyIO Ha 
yxe. [ugponus sro PpakuvU NpoBosUJicA B koNOe, CHAOXKEHHOM MellasKOH, 
bHOM BOPOHKOM HW OOpaTHbIM XOJIOJWJIbHUKOM. B sdupubili pacTBop dppak- 
MeJJICEHHO H3 KalleJIbHOM BOPOHKH pHOaBACA ciaOblt pacTBop CojpI. 
WLYKTbI THApONH3a HECKOJIbKO pas SKCTparupoBasucb spupom. [locue BpI- 
WBaHHA Oe3sBOHbIM TOTaWIOM H OTTOHKH adupa, MpoxyKTbl TuyApomsa 
TOHAJHCb MO YMeHbINeHHbIM JaBsieHvemM. B pe3ysbtTaTe ruypomusa Opin 
YeHbI KPeMHeBad KMCHoTa UH 4-xnopOytTaHou-1, cOmalaBMini cieqyIouliMu 
acrBamu: T. kun. 80—81°(10 mm), d? 1,0883 un® 1,4515. Hatizeno 


p 26,92; ana CyH,ClO pprancneno MRp 27,06. Brrxog 4-xnopOytanoua-l, 
YeHHOTO B KOHUeCTBe 65 1, cocTaBAN OKONO 65%, CUHTaAn Ha UCXOJHbIM 
arujpopypan. 

akuM OOpasoM, B pe3yJIbTaTe MpoOBeeHHOrO UCCeOBaHHA yCTAHOBJeHO, 
Tip BsaMMojelicTBuM TeTparHuzpobypana Cc YeTbIpeXXJIOPHCTLIM KpeMHHeM 
UCyTCTBUH GesBOAHOTO XMOPHCTOTO WMHKa, Kak KaTamMsaTOpa, OOpasylorca 
uxnop6yTaH wu ju-(3-xnop6yToKcH)-,uxNopcuaH. Ora peakuua MO2KeT 
HTb MeTOJOM NouyyeHuA KMCMOpOscofepxKalluxX KPeMHMHOpraHHyecKux 
WMHEHHM HW XJIOPp3aMelleHHbIX asMaTHyecKUX CIIMpTOB. 


WuctutyT opranuyeckoh XHMHH Tlocrynuvic 
um. H. JJ. Sennucxoro 27 X1956 
Axajemuun HayK CCCP 
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Jlokxaaygn AKkagemMun nwayK CCCP 
1957. Tom 113, Ne 2 


PH3HYECKAA XHMI 


Axayemuk AH AsepoCCP X. AH. AMMPXAHOB u A. M. KEPHMOB 


HCCJIENOBAHHE TENJIOEMKOCTH cy BObI 
HW BOAAHOrO NAPA B KPAHTHYECKON OBJIACTH 


B avtTepatype OTCYTCTBYIOT JaHHBbIe O TeIJIOCMKOCTH Cy BOJbI WH BOMAH 
rapa HW 3aBHCMMOCTH ee OT TeMIepaTypbl H AaBJICHHA, YTO, OUCBUAHO, OODACHAE 
MeTOAMYECKUMH Tp yAHOCTAMH 9KCHepHMenta (*). Jia onpeseseHuA TENJIOCMKO 
Cy Mbl IpMMeHWIH aqvaOaTHUeCKHi KaNOpHMeTp C TePpMOSJIEKTPHYeECKOH peé 
JIMpOBKOH TeMMepaTypbl, paHee OMMCaHHOM B padorTe (?). 

Kak H3BeCTHO, H3y4¥eHHe MOBeCHHA TelJIOEMKOCTH, TOMHMO JOCTHKEel 
aj\vaOaTHUHOCTH B KaJIOpMMeTpHyecKOH CucTeMe, TpeOyer paBHOBeCHA TeMIIe 
TYpHoOro Toma, MOCTH%KeHHE KOTOPOrO OOJIeruaeTCAH B AaHHOM Cuyyae TeM, 
B KpuTHYeCKOH oOOsacTH, rye kKoappuuyveHT TepMuMyecKoro pacwinpe 

= z= (57), JOCTHTaeT OUCH OOUbIUHX 3HaveHHH, unc0 Tpoccropa 
oOperaeT Takxe Oombumme 3HaveHHa. J|IA BO3HHKHOBCHHA TypOyJIeCHTHO) 
JIBYOKeHHA B %XKHAKOCTH HeEOOXOMMO YOBeTBOPHTb ycuoBuIo Gr ~d-4 
(5). B Hamem 9kcnepHMeHTe C OJHOKOMIOHEHTHBIM BeLLECTBOM IPH pasHoe} 
Temnepatyp 0,01° Gr gocrurano 107. Takum o6pa3oM, ecTecTBeHHOe pal 
BHTHe TypOYJICHTHOFO ABHXKEHHA B KLPUTHYeCKOM OONacTH cMocoOcTByeT ObicTpe) 
wemy JOCTH2KeHHIO TeMlepaTypHOro paBHOBecHaA. CaMa KOHCTpyKI\MA TpHMeHel 
HOrO HAMM KaJIOPHMeTpa C MeTaJIJIHYCCKHMH CTCEHKaMH TOJMIMHOM, JOCTHTatonyy 
7 CM, 3HA4HTeIbHO yCKOpAeT pouecc BbIPAaBHHBaHHA TeMMepaTyp, YTO MOTE 
*KaeTCA NOJYYCHHbIMH OAMHAKOBbIMH MOKa3aHHAMH TPe€X BEPTHKAaJIbHO pac 
JIOKEHHbIX TepMolap MO BbICOTe XHAKOCTH B KaslOpuMerpe. 

B mpomecce onbira TemMiepaTypHoe paBHoBecHe Mexkyy dbasamu (7, = Fj 
WOCTHraOCb BbOKHaHHeM 10 NOKasaHvIo TepMoMap H PaBeHCTBy jaBuJeHll) 
(Pp; = Pz), MOSTOMY MOXKHO yTBepxXaTb, ITO B CHcTeMe ObINO AOCTHTHYTO 
Hoe TepMOAHHaMHYeCKOe PaBHOBecHe, T. €. 0, (p, T) = %2(p, T), H 4TO, Cie 
BaTeJIbHO, MOXKHO IIPOH3BOAUTb SKCHEPHMeHT O6e3 NepeMelIHBAHHA XMRUTKOCH 

B KaslopuMeTpe ONMCaHHOM KOHCTpyKUUH (7) TeMJOeMKOCTb Cy BOJbI H BOD 
HOO Tapa onpeyedAach IPH pasJIMUHbIX YebHbIX OObeEMAX Yepes HHTEPBAd 
Temuepatyp, He Mpeppiuiaroue 0,6°. Jia kaxjoro yyembuoro OObema 43 
PeHHA MPOW3BOAMIHCb HECKOJIbKO pas. OOulad MaKCHMasIbHad MorpelliHod) 
NIpH OMpefeseHH TemMsJIOCMKOCTH Cy CocTaBAAeT ~2,5%. 


PesymMbTaTbh JKCNEPUMECHTOB 


Ha puc. 1 nokasaH XO M3MeHeHMA Tel IOCMKOCTH BOJbI IPH nepexose u3 Jl 
(ba3HOrO COCTOAHHA B OfHOasHoe. Baa oT KpHTHYeCKOM TOUKH TemIOeMK' 
Cy IpH Mepexoje yepes NorpanwuHyl KpHBylO NperepMepaer cKayKooOpa 
Wi3MeHeHHe (pwc. 1, 1), HO NO Mepe NpHO.MKeHUA K KPUTHUeCKO TOUKEe, 
C YBeIHMYeHHeM Y]CIbHbIX OObeMOB, CKa¥KOOOPAa3HbIit XapakTep U3MeHe 
Cy HapyllaeTcA, XOTH aOcOMIOTHOe 3HaYeHHe STUX CKAYKOB B reTeporeHHou 
jlacTH WpoflouKaer pacru (4°), ' 4 

Ha pwc. 2 mpuBeqena Norpanuunad KpHBast BOAbI B KOOpAMHatax (T —| 
AuasorHqHo CTpOHTCH NOrpaHHuHad KpuBaA B KOOpAHHaTax (p — v) c # 
. BbIJeJIeHHOH KPHTHYeCKOH OGmacTBIO. 7 
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lero NocTpoeHua norpanuuHoli KPHBOl C BbIeeHHeM Ha Hell KpuTHYe- 
oOnacrH Oasupyerca Ha CulesyiolleM OGHapyxKeHHOM Hamu 9KCIIepHMeH- 
HOM (pakTe (cm. puc. 1,2): Baanu or KPHTHYeCKOH OONACTH sIpH Mepexose 


3 NOrpaHHHyt0 KPHBY1O TeMJOCMKOCTD Cy 
(basHoro cocTrosHuA CKayKOOOpasHO Ma- 
‘AO 3HaYeHHA TeNMOeEMKOCTH OAHOasHoro 
AHHA, A B KPHTHYeCKOH OGNacTH, HauH- 
‘¢ yembHoro oObema B 2,5 cm3/r u jo 
bHoro oObema B 4,15 cm?/r, cKayKoo6- 
oe H3MeHeHHe Cy, HapyliaeTcs, H mMepe- 
PaCTArHBaeTCA Ha 3HAUHTebHBIN Temme- 
PHbIM WHTepBas, FOXOLAMMA WA BOB 
‘5°. Temneparypupili uuTrepBast ¢ MoMeHTa 
WeHHA CKayKOOOpasHoro§ M3MeHeHHA 
€MKOCTH Cy, 110 Mepe MpHOMxKeHHA K 
WUeCKOH TOUKe pacTeT, JOcTuraa BOH3u 
aKCUMaJIbHOro 3Hayenna 4,5°. IIpu qanp- 
€M yBeJIHYeHHU yelbHOrO O6beMa TeM- 
YPHbIH HHTepBas yMeHbilaeTca, ocTH- 


JI@JIbHOM OObeMe v = 4,15 cm?/r. Jlanp- 
ee yBeJIMYeHHe yyebHOrO OObeMa IIpH- 
K CKadKOOOpa3HOMY M3MeHeHHO C,. Ta- 
96pa3oM, KpuTHYeCKad OONacTb AIA BOI 
WunBaeTCH MO OOBeEMY HHTepBaJIOM OT 
mo cM°/r 70 v = 4,15 cm?/r, a WO ‘TeM- 
ype uuTepBanom 4,5° (3%). 

aljeHHaA HaMH KpHTHYecKan O6acTD 
B KoopuHatax (7, v), orpanuueHnnaa 
paTypHbIM HHTepBaJioM 4,5°, HaxoquTca 
OBJIETBOPHTEJIbHOM COrmacHH Cc TeopeTH- 
MH BBIUMCIeHHAMH Banya, KOTOpbIl aer 
TOH OOacCTH TeMMepaTypHbIM HHTepBa 


BOerO MMHHMaJJIbHOrTO 3HayeHuA 0,6° . 


kan/e- epg 
ji 


/ 
JE0 a7 


580 
Puc. 1. TemnepatypHasd 3aBHCHMOCTb 
TeMJIOCMKOCTH BOLI B KPHTHYeCKOli 
o6acTH JWI PasHUHbIX YeJIbHbIX 
o6bemos: 1 — 1,925, 2—2,415, 3— 
4,160, 4—2,870, 5—3,235 cm3/r 


°. JivarpammMa B koopgunatax (P, v) aHanormuna fuarpamme (T, 2). 
la puc. 3 NpHBeyeHa 3aBHCHMOCTb Cy, BOJbI B CBEPXKPHTHYeCKOH OOMacTH 


3 6 cmie 


Z, 
vy 


. Tlorpannunas kKpHBas 
mocTpoeHHaa m0 Xojly 
eMKOCTH C,, Ip mepexoje 
eporeHHou dasbl B TOMO- 
reHHYy!oO 


AH, T. 113, No 2 


OT yJe@JIbHOrO OObeMa JIA TpeX H30TepM. OKcHe- 
PHMEHTAJIbHbIe KPMBbIe MMeIOT CJIeYIOUNMH Xapak- 
Ttep. Ilo Mepe npHOmuxKeHHA 10 H30TepMaM K KDpH- 
THYCCKOMy OObDeMY TeMJIOCEMKOCTb pacTeT, HOCTH- 
ras KOHCYHbIX MAKCHMAJIbHbIX 3HaYeHHH, Npwyem 
TOMOOHO TeIJOCMKOCTH Cp B CBEPXKPHTHYeCKOH OC- 
JacTu (7°), H TeMJIOCEMKOCTb Cy HMeeT MaAKCHMYM. 

Ilpu qambueniiem yBeivyveHuu yAesbHoro 06be- 
Ma, T. €. 10 Mepe yauleHHA OT KpHTHYeCKOU TOY- 
KH, TEMJIOCMKOCTb CHIbHO yMeHbilaeTca. B KpHTH- 
yecKoli TOUKe JocTuraeTca aOco/OTHOe 3HayveHHe 
MAKCHMYMOB TeIJIO€CMKOCTH Cy. IIpu Temuepaty- 
pax BbIIMe KpHTHYeCKOM BeJMYMHbI OTHOCHTEJIbHBIX 
MaKCHMyMos yOpiBalor. Kak BHAHO M3 PHC. 3, TemJ10- 
eMKOCTb,B IpoTHBopewn c TeopHelt Ban-fep-Baanb- 
ca, ABJIAeTCA (yYHKUHeH He TOJIbKO TeMIepaTyPpbl, 
HO H OObeMa. 

Ha puc. 4 mpHBeeHbl MaKCHMaJIbHbIe 3HayeHHsl 
TeIJIOCMKOCTH Cy IipH nepeceyeHuu Torpaau juan 
KpuBoi. Cormacno Teopun B. K. CemeHueHko ( ut) 
TeIJOCMKOCTb IPH TepeceyveHHH NorpanuyHou KpH- 


JlocTuraeT MaKCHMasIbHOrO 3Ha¥eHHA B KPHTMYeCKOM TOUKE, Orcioga cue- 
UTO KpHTHYeCKHH OObeM [ON2KEH COOTBETCTBOBATh MAKCHMYMY 9TOH «KDPH- 
? 
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BOM MaKCHMyMoB». Jd BOJbl STOT MaKCHMYM COOTBETCTBY€T OOBEMY Up 
SS 23° CMT ee " 
Takum OOpasom> moulyyeHHoe HaMH 3HayeHHe KpuTHYeCKOrO OObEMA BO 
paBHoe U, = 3,23 cm*/r, OTIMYaeTCA Ha 2,5% OT TOUHO COBMAaalOwluxX 3Haye} 
KpuTMYecKorO yebHOro O68 


Aa (0, = 3,30 cm*/r) no TaOnul 
2-epa0 Jy BTU, no nosoh tTa6unue M, 
15 f Bykanopuya (7?) w Mo onpege 


nuo B. A. Kpnannnau B. A. 
Oapezsa (7). 


P O6cyxReHue 
SOO ACs 3 ¢ omde pesyAbTaTOB 


(AN ep 


PesyJIbTaTbI HallHX 9KCHE 
Pue. 3. tn aes cv BOABI OT yeyHTOR HOKa3bIBaloT, YTO Baul 
yAebHOrO O6beMa NO K yeckolt WH CBepXKPHTH- . 
WecKHM HaoTepMam: J—381°; 2—773°, $—374,9°  KPHTHMECKOM TOUKH Telia 


BOJbI IPH Nepexoge ee U3 TE 
cbasHOro COCTOAHHA B OHO 
Hoe H3MeHAeTCH CKaYKOM, TpHyem aOcomwTHoe 3HaveHHe 9THUX CKaUKOR 
Mepe IpHOM2KeEHHA K KPHTHYECKON OOacTH pacTeT, MOCTHraA CBOeErO MaKCHM 
B KPHTHYeCKOH TOUKe. C KNacCCHYecKOH TOUKH 3peHHA POCT TeMJIOeMKOCT! 
BOJbI B AByxXca3HOM COCTOAHHH C POCTOM TemMliepaTypbl H ckaukooOpa3sHoe 
WeHve Cy pH ee Nepexojse B OLHOPasHoe COCTOAHHE MO2XKHO OODACHUT TEM, 
B OOacTH Nepexojla kosHYeCTBO 
NOABECHHOrO Telia HET HE TOJIb-: 
KO Ha yBesIM4YeHHe TemMepaTypbl 
OTJCJIbHBIX (a3, HO TaKKe Ha pa3- 3 
PbIB MOJICKYJIAPHbIX CBA3eH MHO- 
TOMOJeKYJIAPHOrTO  coeqMHeHUs, 
KOTOPbIM MpowcxOAUT B Mporecce 
quccouvauwH MosieKya. Tenmora 
HclapeHus He MOXKET CyLLECTBeEHHO 
BJIMATb Ha XO TeEMJIOCMKOCTH, Tak 
Kak BeJIMUMHa ee 10 Mepe NpHOH- } 
2KCHHA K KPHTHYECKOH ToUKe cTpe- f 2 3 ‘@ 
U, —_ 
MHTCA K Hywi0 (14), BTOBpeMa Kak fl 
BeJIMUHHAa CKaUKAa Cy YBEJIMYHBaeT- Puc. 4. MaxcuMasbuble 3HaveHUA Tel OeMKOCTHP 
cx. [Ipu nepexoge B oqHoasHoe sogp B reTeporeHHoi oOnacTH jm pasaHulp 
COCTOAHHe Npoulecc AHCcolMaulun U YACIbHBIX OObEMOB 
UclapeHuA BHe3amlHo Mpekpalaer- 
CH, YTO MPpHBOAHT K CKayKOOOpa3sHOMY MTOHHKeHHIO Cy. Pa3pbiB Mos 
JIAPHBIX CBA3€H, CBOAAUIMHCA K YMeHBbINCHHIO CTeneHH accollMallHy, 
CTBeHHO, 3aBHCHT OT TemMNepaTypbl HM JaBsenuad. Tlosromy B KpHTrnuecht 
TOUKE YHCIO PaspbIBaeMbIX CBA3eH HM WX WHTCHCHBHOCTb JOCTHTaioT Maki) 
MyMa, TO IPpMBOAMT K MAKCHMaJIbHOMY TIOBBILUCHHIO 3Ha4eHHA Cy. Jia Mil 
KocTel oOlacTb JucHeprMpoBaHHa, T. €. O6NaCTb, B KOTOPOH mpowcxo)l) 
Tipowecc MCCOMMAaWM, JOuKHaA 3aBHCeTb OT CTeMeHH accolwaluu Mowe 
Tlostomy WIA pasM4YHbIX KUKOcTel OOACTh KPHTHYeECKOrO COCTOAHUA LOM 
ObITb pasnMyHol. Monexyaspubili MexXaHH3M MaKCHMYMOB TerlIOemKOCTH I] 
CBEpXKPHTHYeECKHX TeMIlepaTypax (cM. puc. 3) JoKeH ObITb anaslorHvuba) 
BbILMeOMHcCaHHoMy. C nmoMoulbio ypaBHenua Bau-yjep-Baanbca Henb3a oOit 
HHTb HH Ka¥eCTBeEHHO, HM KOJIMYECTBEHHO PaCCMOTPeHHOe BbIllle NOBeeHH 
ilecTBa pH TeMMepaTypax, OTAMUHBIX OT KPpUTHYeCKOH. : | 
JleiicrpuTenbHo, epemucaB  ypaBHeHve Ban-jep-Baanpca B po) 
iz a OPANa: 0c. aP\a 
P= 5p gr? MBI HaXOuM (sn) =(. CneqopaTesbHo es) ony (a) | 
v 0u/T RT? Jon 
T. €, TENJIOCMKOCTb Cy HE OJKHA 3aBUCeTb OT OOBEMA H MOET ObITb CpyHki ‘ 
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kan 
2-epaa. 


C, Make 


b TEMMepaTypbI. OKCHepHMeHT NOKa3bIBaeT (cM. puc. 3), YTO STO ycMOBUe Bb - 
IM€TCA JIMIUb AIA MAKCHMYMOB KPHTHYECKOM H CBEPXKPHTHYECKHX H30TepM. 


'JHOOOM J[pyrom y/ebHOM OObeMe ycuIOBHe (2) = 0 He BbIlfonHAeTca Qua 
| v /T 


fH4eCKOH HM CBepXKPHTHYeCKOH M30TepM, T. €. ypaBHeHie Ban-jep-Baasmpca 
MM He NIpHMeHHMoO. 

d3 puc. 3 BugHO, 4TO MaKCHMYMBI Cy (¥) Jle%KaT Ha KpUTHYECKOM U3s0xope, 
pad MOUTH NpAMONMHelina. 

danuune MaKCHMYMOB TeIJIOeEMKOCTH Cy B CBEPXKPHTHYECKOH OGNacTH B 3a- 
{MOCTH OT TeMIlepaTyPbI IPH NOCTOAHHOM OObeMe aHaJIOrH4HO TOMY, YO HMeeT 
‘0 Ws cy (* 1), NoATBepxXAaeT CyIeCTBOBAaHHe aHOMAJIbHOFO XOAa TeMIoeM- 
UB 3T011 oOsacTHu. 


_JJarecrancxnit dunuan Tlocrynuno 
Anareman Hayk CCCP 9 V 1956 


WHMTHPOBAHHASA JIMTEPATYPA 


“B.A. Kpuaauu, A. FE. Ulea# 4424 a, Ocnosa skcnepHMentanbHolt TepMoqHHaMHKH,. 
| ex. 14; Amupxauos, A.M. KepumMos, JAH, 110, a Pe So ile Slew ae He 

E. M. Jin g@muu, Mexannka cnvowHbx cpen, 1953. ¢ K. CemeHueH KO, 
ie 26, 1837 (1952). ® B. K. Cemeuuenxko, B. II. Biioe Be YWKOX, 25, 362 
). 6 lr. Meftiep, Crtarucruyeckaa Mexanuka, VWJI, 1952. 7 J. JI. Tumport, 
5» Bapragrux, C. Jl. Pusxun, Mas. BTH, No 4 (1948). & TI. JI. Tumpor, 
-PuspKkun, M. HW. Uactryxuua, Hsp. BTH, Ne 8 (1949). %® A. E. Wea wp 
1, TenmosHepretuka, Ne 3, 26 (1954). 2° T. H. AHaApuanosBa, KT, 23, 1108 
3). UB. K.CemenueuH KO, KOX, 21, 1461 (1947) @M.TI. Baxkyaosuy, 
uma, TepMogquHamuueckue cBolicTBa BOAbI H BoAAHOrO napa, 1951. 1% B.A. Kpuaan H, 
1. 3y6apes, Temnosnepreruka, No 11, 19 (1955). 14H. P. Kpuuesexknu it, 
s; XaAZaAHOBA, KKOX, 29, 1087, (1955). 
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PH3HYECKAA XHM} 


J. 11. WOBbIYHH H. H. KAMCEJIEBA 


O MNPHPOJE TEPMHYECKHX MPEBPALEHUM 
B UEJIOUHOBOPOCHJINKATHbIX CTEKJIAX 


(IIpedcma3neno axademuxom A. H. Tepexunoim 18 IX 1956) 


Kak W3BeCTHO, CTPyKTypa MOpHcTEIX cTeKOM, MowyyaembIx oOpaoor 
LeOUHOOOPOCHIMKATHBIX CTeKOJ pacTBopaMu KucnoT (* 4), 3aBMCHT Kak 
cocTaBa HCXOfHOro CTeKsa, TAK HM OT TepMHYeCKOH ero OOpaOoTKH UH yc 
BbllenaunBanna (>, °). mea B Buy pelleHHe 3aayd yipaBseHHA CTPyKTY} 
TOPHCTHIX CTeKOJI H H3yYeHHe CTPOeHHA HATPOBOOOPOCHIMKAaTHbIX CTEKON, 
MpeANpHHANH HCCMeOBAHHe KHHETHKH MpOUeccoB, NpOTeKalOlWMX B HaTpe 
OopocuMHKaTHOM CTeKJIe pH ero TepMHyYecKOH OOpadorke. 

Ucceqopanne BelOCb MocpescTBOM cOpOlWMOHHOTO H3y4eHHA CTPyKT} 
MOPUCTbIX CTeKOJ, TomyyaemblIxX W3 TepMooOpaOoraHHoro cTekna Na-7/23 
TIOMOULbIO CIMpaJIbHbIX KBaplWeBbIX BecoB. B KayecTBe COpOTHBa HCHOb3OBy 
Jlacb Boa. Hamu cooOujaocb (*), YTO pauycbl Nop mopucToro cTekJa, MOM 
YeHHOrO BbIMeayHBaHvem OOpasoB creKla Na-7/23, nofsBeprHyTbIX JHTeM 
HOM TepMooOpaborke mp 530°, pacTyT lo Mepe yBeuHueHHA BpeMeHH TepmMl) 
o6pa6oTKH. Hanporus, BeIMYMHbI paywuyca HM OObeMa Op nopucroro cTeKM) 
TOYYeHHOTO BbINeMAYHBaHHeM OOpa3sloB, TepMooOpadaTbIBaBLUIUXCcA f 
650°, yxe 3a 1/, uaca TepMooOpa6oTKH MpHHuMaloT NOCTOAHHbIe 3HadeHM 
He MeHSIOWMeCH Mp JasbHelWIeM YBeHYeCHHH BpeMeHH TepmMoobpabo 
cTeksla. 

HesaBucuMocTb BeMYHHBI pauyca u oOmlero O6beMa MOp Nopucroro 
Jia OT YCOBM BbIMeayuBaHHA B KUCMOTe cTeKIa, TepMooOpa6oTaHHOroO 
780°, yKa3bIBaeT Ha TO, 4TO BLIMbIBAeMAA UeMOUbIO H3 «BbICOKOTeMMepaTyp 
ro» MOpucToro CTeKa MeJIKONOpHcTad KPeMHe3SeMMCTad ceTKa He ABIACTH 
«BTOPHYHOH KPeMHEKHCAOTOH» CKOarysMpoBaBllell B NOpax B Mporecce | 
WelauHBaHwA cTeKNa B KuCcsOTe (8,°). 

B 1956 r. E. A. Mopait-Koumu, J]. W. Jlesun u H.C. Angpees (2°), moxagas 
4TO Pa3Mepbl NOP NOPHCTHIX CTEKON, NOMYYEHHHIX ABOHHEIM BbILLeTaMBanAll 
(B KHCJlOTe HM 3aTeM B WeIOUH), YBEMYMBAIOTCA C yVIMHeHHeM BpemMeHH TepM) 
oOpasoTKH HcxoqHoro creka Na-7/23, nogrBepAunH stor cbakT, npHHUANHe 
HO BaxKHBIM [ist MOHMMAHMA Mpoleccos, MpOTeKaioulux B HaTpoBOOopocHaHE 
HbIX CTeKaX IpH UX TepMuyecKOH OOpaGorke. 

Hactosmee cooOnleHHe NOCBAIeHO H3O%KeHMIO TOJIYYeHHBIX Ham pesyal 
TaTOB H3yYeHHA KHHETHKM MW MpHpOsb STHX Mpoueccos. 

Tepmuyeckot oOpaOorke noyBepranocb crexno Na - 7/23 ognofi u Tom 
BapKH ABYX MCXOMHbIX cocTOoAHHH: A — sakaneuHoe or 850°, Bb — npoull 
wee rpyObl OTKUr OT BbICOKHX TemilepaTyp pH NocTemeHHOM Oxvla>xKjeHha 

BpiileayuBanve MpoBoyusoch mpu 50° B 3 4 pacrBope HCl, Baatom B 
smuectBe 15 cm? na 1 r BbllenauMBaemoro crekna (opomoK, d@pakuna 100 
150 p). vee ; 

PesyJbTaTbI OMbITOB MpHBeseHbt Ha puc. 1 uv 2B BUTE KPHBbIX H3MeHEH 
paquyca HU oObemMa NOp B 3aBMCHMOCTH OT JWIuTeNbHOCTH TepMooOpaboTkKA 
Pa3JIMUHbIX TeMNepaTypax HcxoqHBIX crekon A u B coorsercrseuuo. 


* Syecb uw qanee: 7 Mom.% NasO, 23 mon.% BoOs, 70 mon.% SiOg. 
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43 sakanenuoro or 850° crexna A nomyuaetca nanGouee MeJIKONOpHcToe 
10 (~8 A) c HaMMeHbLINM O6uLHM O6bemom Nop (V,=0,160 cm®/r). Ilo Mepe 
IMNCHHA MpOOMKUTEIbHOCTH TepMOoOpaborkKH sTOrO cTeKsIa pH TemMlepa- 
1X JO 580° BeNHuHMHa pauyca Nop nosyyaloUNxca u3 Hero MOpHcTIX crTe- 
pactTeT HempepbiBHO, a BenHuHHa 
ero oObeMa NOP BUMOTb JO HeKOTO- 
) MOCTOAHHOrO 3HayeHHaA (puic. 1). 
Jopuctoe crTekjo, mojwyuarouleeca 
ACXOJHOrO cTeKja B oOsmayaer ue- 
TbKO OObINHM pa3MepoM paynyca 
—48 A) BesHUMHbI OOLIero O6beMa 
(0,197 cm’/r), a Takxe HecKObKO 
2€ INHpOKOH dynKuHNe pacmpeyene- 
-oObema Nop no payuycam, Hexen 
MCTOe CTeKJIO, NO yYeHHOe U3 CTeK- 
\. Crexno Tuna B mefuenuo octbi- 
Tlocle BbICOKHX TeMMepaTyp; ero 
yKTYPa OTparKaeT Mporecchl yKpyu- 
Ma OOMacTeH XMMHUeCKO HeO,HO- 
HOCTH, poOTeKaBliHe BO BpemMa 
axKeHHa. 

A MHETHYCCKHE KPHBbIe, MOyYeHHbIe 
\Opasuax Tuna Bb, mpoxoy_sT Buaya- 
epes3 MHHUMyM (puc. 2). Benuunna 0 100 200 wo yae. 
yca Nop NopuctToro cTeksia B 3aBH- 


Pue. 1. Sapncumoctb pazuyca H OObemMa Top 
a OT BpeMeHH TepMooOpadoTKH IOpHCTOrO CTeKa OT BPeMeHH H Temnepatypbl 
OgHoro cteka B cnepsa Opictpo ma- TepMooOpa6oTKH HcxofHoro cTrekna A 


r 0 HEKOTOPOrO MHHUMaJibHOrO 3Ha- 
A, a 3aTeM yBemHunBaeTca. Bemu- 
a oOulero oObema Top pH 3TOM TaK2Ke cnepBa MayaeT, a 3aTeM pacTerT Hu, 
BHAMMOMY, CTPeMHTCA K HEKOTOPOMy MOCTOAHHOMY MIpH JaHHOH Temnepatype 
meHui0. Takum oOpa30M, mp TepMuygecKol O6paborKe cTeksa Na-7/23 npo- 
eT 110 KpalineH Mepe [Ba CTpyKTypHbIX Mpoiecca: NepBbI — GOovee OpicT- 
[, MPOABJAIOWMUCA B YMCHbILeHHM BeJIMUMHbI pawyca u COmero oObema 
Au. mop, H BTopol — 6oee Mez- 
se 530_ JIGHHbIM, BbISbIBAIOWHH Herlpe- 
” PbIBHbIH pocT payuyca Mop u 
yBeslHueHne OOmlero OObeMa TOP 
yO HeKOTOporo 3HayeHHA. CKo- 
pocTb OOOHX MpOWeccoB CHJIbHO: 
pacter c TemnepatypoH. Ilo- 
CKOJIbKY Tpolecc NepBoro poxa 
| He HaOsloqaeTcA Ha OOpasiax 
” a a aT) Zii G00 vac, +~—« TUM A, MbI Monaraem, uTO nep- 
| 530 BHI (ObICTpbIN) Mpouecc cBA3aH 
GE5° C paspyllleHHem MMeBLIMXCH OO- 
jlacTeli XHMHYeCKOH HeEOMHOpO]- 
HOCTH, WepecrpoHkoH  mpo- 
CTPaHCTBeEHHOHM CeTKH CTeKsIa H 
0 0 200 300 #00 S00 ae. epeOpWeHTHpOBKOM XMMMYeC- 


| 6 5 KHuX cBaA3eH. Hanporus, mex- 
| 2. 3asucuMocTh paqHyca w OObeMa TIOp MOpH- , at occ enisuimaiouiat 
lo creKla OT BpeMeHH H TeMnepatypHI TepMoodpa- ICHHBIH MPOuecc, ne 
60TKH HcxogHOro cTeksia 5 HeIpepbIBHbIM pOCT pa3smMep 
mop mopucToro cTekja, nmpes- 
3yIMeTCH CBA3AHHBIM C JMdPpy3HOHHbIM TepeHOCOM BelllecTBa B CTeKJe. 

\Oxono 585° mpl OOHapyXHIH KpHTHYeCKOe 3HayeHHMe (MIM y3KylO KPHTH- 
ikylo OOylacTb) TeMMepaTypbl, BbIIe KOTOPOH JOCTATOUHO HeMPOOMKUTEMb- 
TepMooOpaOoTKH HcxogHOroO cTeKsa (mp 650°— 1/, yaca), YTOOI BeMGH+ 
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Ha paguyca mop momyyaemoro 43 Hero KHCJIOTHBIM BbIMeaYHBAaHHEM TOF 
cTOrO CTeKa NpHHsANa NOCTOAHHOe MH, MpHTOM, HEOOMbINOe SHATeHHE, He Sak 
Calllee OT JWIMTeEIbHQCTH TepMooOpaboTKH HCXOAHOrO C7eKsAa (ra6n. 1). 


Ta6muna 
Bauanne juTenbHocTH TepMooOpaOoTKH 3aKaseHHOTO OT 850° crexna Na-7/23 (o6p. 


Ha BenuuHHy o6bema (Vs)  pafuyca (r) Mop nopxcToro cTeKNa, nowlyuaemMoro us 
pbIleauHBaHvem mpv 50° B 3 a HCl 


Tepmoo6paooTKa mpu TemnepaType 


580° 590° 600° 620° | 


Bpema, ac 0 4 5 | 48 | 120] 480] 48 | 240] 120] 264] 4 
Vey cM8/r 0,160] 0,174] 0,180] 0,213) 0,244] 0,291] 0,180) 0,177] 0,174) 0,162) 0, 
r, A ~8 | 45] 34|39 | 170 |° 2001 419° | 20 "| 24°) 18a 


Ilo Hamm mpeycraBleHHaM, pH 3sTOH TemmepaType B OOpHOHAaTpHeBEIX 
glaCTAX HAYHHACT CTPOHTbCA HEMpepbIBHbIM KPeCMHESEMHCTHIM CKeeT, HE pa3i 
Warollvlica KuCOTON (’). 

BenuuuHa pafvyca mop nmopucroro crekjla yMeHbiwaeTcCA Np MOBBIILNEeH 
TemnepaTypbl TepMooOpaOoTrKH MCXOHOrO cTeKja B OGslacTH cBbIUe 458 
OnasecueHIHa CTeKIa Ip TemnepaTypax HH 
730° lO Mepe yBeJIHYeHHA JVJINTebHOCTH TEP! 
oOpaOoTkH HelpepbIBHO HapactaeT, NPHyeM | 
JMMOTO CKa4Ka B CKOPOCTH ee HapacTaHus 
oOacTH 585° He3saMeTHO. 

Poct payquyca Nop pv OTHOCHTeIbHOM HG 
CTOAHCTBeE HX OGIero OObeEMa O3HaAaeT, Ul 
o6ulee YHCIO Top B MOpHcToM cTeksle H, cieMe 
BaTeJIbHO, OOaCTeH XHMHYeCKOH HeORHOpOMHe 
CTH B HCXOJHOM CTeKJe, B Tpowecce ero TepMO! 
paOoTKH yMeHbluaeTca. YMeHbIeHHe OOLIE 

: uucjia YacCTHL pH pocre HX cpeqHeH Be 

7 a caer UHHbI ABJIACTCA IIPH3HAKOM TIpOWeccoB H30 

Puc. 8. 3aBucumoctb BeIMUHHBI MHuecKOn MeperoHkW HU MepeKOHJeHcallHyu. I 
Jlarad, UTO Mpolleccbl, WpoTeKaioulue B UC 
JLYeMOM cTekJle, ABJIAIOTCHA CJIeCTBHeM cTpe 
Tepmoo6paoorku ¢ — <i it) HHA CHCTEMbI K pasjleJIeHHI0, MbI CuHTaeM Y 
@ — wcxogHoe 530°, 6 — 3aKxanen- ant FH setae oH ae 
poe BI0%. ga sacnedase 510° . M. Togec (!*), KuHeTHKa Npoueccos nepée 
@— gaKkanenHoe 485° "  KOHJICHCalMH ONHCbIBaeTCA ypaBHeHuen (1), Popt 
MaJIbHO @aHaNOrH4HbIM ypaBHeHHIo Cmosyxon 

CKOPO AA KOaryNAWMH KOMJOMAHbIX YaCTHU, HO OTIM4AIOULMMCA OT Hero 3Hal| 
YeHHeM KOHCTAHTHI CKOpOCTH. 11] 


€]MHHYHOTO O6bemMa as OT BpeMeHH 


4h 4 
ne = No 4- k. be 
Syecb N — uvcno yacru B eqMHMe O6bemMa CHCTeMBI B MOMeHT BpeMeHH 
V9 — HHCJIO WaCTHI, B eAMHULe OObeMa B HauabHbILT MOMeHT Bpemeuy, R= 
KOHCTaHTa CKOpocTH mpouecca. : 
®opmyaa (1) nocut crarncruyeckult XapakTep H ABJIMeTCH CTPoroii MU I 
zeberleney H€KOTOporo MpOMexKyTKa BpeMeHH, B TeYeHHe KOTOpOFO cuCTeMt 
PUXOANT K CTal\HOHapHOMy Buy pacnpefenenua. Ilepnoy ator Tem Kopow 
4eM BbIWe TeMnepatypa, | 
heh Ilonaraa dopmy nop 6uusKoli x cibepuyeckol, uncno nop (a cneqoBarTel 
» H 4HCJIO BbIIeIOUCHHBIX OOacTeH xHMUMUeCKO!I HeowHopoyHocry) B | Ch 
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Al 
Wh 


ae 
=~ ee 


‘TOTO CTekKjia Mbl BbIYHCANH NO dopmyze: 


U5 1 
A= Se Bs (2) 
See E i aa 


Ps — oomali oObem, fF — payuyc nop uccnexyemoro nopucroro crexaa, 
»18 cm*/r — ygenbubiit Bec «cneyenHoro» nopuctoro cTeKsa (KBapllonsa). 


€3yAbTaTbl BbIYHCIeHH NpescTaBeHbI Ha puc. 3 B KoopsMHaTax apes 


V — pew4unHa efMHHUHOrO OObema. : 
aK BHJ\HO Ha puc. 3, KHHeETHKa Npolecca yKpynHeHHA BbIllenayHBaembIXx 
OTOH oOmacTe xuMMYeCKOH HeEOHOPOAHOCTH BNOAHE yOBIeTBOPUTebHO 
BaeTcd ypaBHeuvem (1) O. M. Tozeca. 
On. 2 IpHBefeHbl 3HaYeHHA BeEMUMHbI KOH- 
CKOPpOCTH MepeKOHJeHCalHH Mpu pas3- 


Ta6muna 2 


TeMNepaTypax, ONpefeeHHble M0 TaHTeHCy crexao| 4,°c_ | k, cut/aae-10™ 
HaksIOHa MIPAMBIX > (t). 
pewvee 3HayeHHe BeNHUHHbI Kakylllelica A 485 0.0965 
MH aKTHBalHH Mpollecca nepekonjeHca- 510 0,27 
B crekse Na-7/23 oKa3bIBaeTCa paBHbIM 930 2,04 
/MOb, 4TO, BAAHMO, CBHJeTebCTBYeT O 5 485 0.0667 
M C IlipoueccaMH BA3KOrO TeyeHHA B CTeKse 530 499 


ACLUIMPpOBKa MIPHpOsbl H KHHETHKH MpoOuWeccoB, MpoTeKatoulux B HaTpOBO- 
CHJIMKaTHOM CTeKJle Ip ero TepMooOpaOoTKe, OOecneyHBaeT BO3MO2XKHOCTb 

JIA€MOTO TIO yYeHHA MOPHCTbIX CTeKOJI C *%KeNaeMOH CTpyKTypoH, B TOM 
e OuMCHepcHbIx HW WMpOKONOpHCTHIX (payquycom nopsAAKa coTeH — Thicay A). 


| ‘ {[locrynuto 
) 10 1X 1956 
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PH3HYECKAA XHM 


WM. }O. KOKKEBHHKOB u JI. A. WIBAPLLMAH 


K TEPMOJMHAMMKE PEAKIMHM JE®CCOOPALLMHM DKEJIESA 
(I1pedcmasaeno axademuxom I. B. Kypdtomoeim 5 XI 1956) 


Uccneqopannio pacipesenenua cdochopa B CHCTeMe MeTaJII — mak MOC 
meHO GOoumbuioe aucno pabot (! 4). OnHako BCe,CTBHe SKCIepHMeHTaJb 
rpyAHOcTel He ObIIM MOMYYeHbI TOUHbIE 3HAYCHHA TepMOAMHAMUYECKUX My 
HHH peakuuM Jepocdopauun xelesa WiaKaMH pa3JIMyHOrO COCTaBa. 

B HacrosujeH paOoTe MpHMeHeH HOBBIM MeTO HCCeOBaHHA PaBHOBe 
pacnpeyenenua cboccopa (°), Hed KOTOpOro 3aksI0UaeTCA B MOCIEAOBAaTeMb 
HaCbIINeHHH MeTassla Ip MOCTOAHHOM TemnepaType pawoakTHBHBIM cpocHop 
MpeBapHTesbHO BBOJUMbIM B Wak. OTOT MeTO], NO3BOIAeT MO TeMNepaTyp 
3aBHCHMOCTH TloKasaTelA pacipemenenua tboctbopa Lp BbIUHCAHTb BEM 
KaK TelJIOBOrO a*PektTa, TaK HW 9HTPONHH peakWuu Aedochopauuu AA WT 
olpeyeseHHoro cocTaBa. 

IIpu mw6nilx pesqnouoxKeHHAX O MOJIEKYJIAPHOM COCTaBe pactiaBJeHH 
fyiaka KOHCTaHTa paBHOBeCHA peaKIuH 


P+ 5/,Fe"™" 40 ~<= PO, + ¥/, Fe 


MOXKeT ObITb IpeqcrapseHa B OOMIeM Buse: 
K, = Lp9 i C;) i Be Ti) , 


rye o(> C;) — OTHOWeHHe paBHOBeECHbIX KOHUeHTpaluit yyacCTHHKOB peakiil 
Kpome (pocdopa; ae: {;) —OTHOWeHHe KOaPpPHUHeHTOB aKTHBHOCTH ; 
yuacTHHKOB peaklinu. Bug sTux yHKUMH HeM3BecTeH. OyHako, 00 yci! 
BHAM OMIbITa, © (> C;} He 3aBHCHT OT Temlepatyppl. [lostomy | 

| 


dinK, _ dinLp-_ din(Sy,) | 
api. Tght a 2 ee 

OoTKyJa || 
dinLp AH® —¥ AH. AH 


dT RT? RT?" ; 
Besmunna AH, onpeylenapuiasca 10 ypaBHeHuio | 
| 


AH 


gle = ——paag-t B, 


lpeycTaBIneT COOOM CyMMYy TelsOTHI peakunuH AH? M@XK]Y UHCTIMM Belle 
CTBaMH M Tenor cmemeHna >) AH cy. 1 

B kauyecTBe cTaHapTHoro cocTOsHMA NpHHHMaroTca 1%-e pactsopil 
tpocopa B MeTayime wu wake. Torga Bewuunna B= AS°/4,573, rae @ 
CCTb HSMCHEHHE SHTPONHH Mp NMepexoge cocopa us 1%-ro pacTBopé 
*KeIese B 1%-H pacTBop B wWwuake. Benuuuunr AH uw AS° sapucat | 
cocTaBa llslaka. 

OnbITHbIe WWaBKH MpoBOMMCb B MHAYKUMOHHOH euyH B ycTaHOB 
CX€Ma KOTOpOH wus06paxeHa Ha puc. 1. Oxono 50 Pr QJIEKT POJIMTH YeCK 
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f€3a  TOMeMlaJIOCb B MarHe3HTOBbIt THreb 1, KOTOpbIii MarHesuTOBoit 
ANKOH 2 yKpensssicA B ctakane 3. Uepes KBapuesyio TpyOky 4 B metTau- 
€CKOM BOJOOXJaKAae€MOM KOJIMake 5 MpoMsBOANNacb VWoaya OUnWLeHHOrO: 
fa HM MOCpeACTBOM MIpH3MbI 6 u3MepeHHe TeMMepaTypbl pacmaBJeHHoro. 
1e3a ONTHYeCKHM THpomMetpom MOTIT-48. Ha 
ePXHOCTb pacnsaBsieHHoro x%xevesa 8 IIpu To- 
AHHOM TeMMepatype MojlaBasica Yepe3s BOPOHKy 9 
K, COepKallM paMoakTHBHBIi cbocdop P*. 
ak ObICTpO MlaBHJICA HM YxOJM uepes CTeHKH 
ux 1 B 3acpinky. IIpu stom HeKoTopoe KounH- 
rBo P*? fepexoqHsIO M3 Waka B xee30. O 
THXKCHHH PaBHOBeCHA paciipeyenenua cboccbopa 
MJIM NO MOCTOAHCTBY aKTHBHOCTH B 3—4 mpo- 
MeTasiia, OTOHpaeMbIX HacCaCblIBaHHeM B KBap- 
to TpyOKy /0 quametpom 2 mm. 

Benuuuna Lp BbIunCIANach Kak OTHOWeHHE 
pocteli cyeTa MOpOulKOB Wwlaka HM Mpo6 metau- 
WS “TOHKUX CJoeB». Bennuunna oWwMOKH B om- 
meHuu Lp coctapiana +1,8%, a AH 
,/%. OMNbITbI MpoBOquIMCch B HHTepBasie TEM- Pye. |. Cxema ycTaHoBKH 
atyp 1560—1810°. . 
B kavectse npoctelimel cranyapTHoH cucTeMbI ObIJI BbIOpaH xKeesuCTHID 
aK, B KOTOPbIM BBOJMWJIMCb B BHJ€ OKHCJIOB KaTHOHbI, 3Ha4HTeJIbHO OTJIN- 
vec MO BeM4MHeE payuycos: Ca**, Sr** u Ba. 

TlomyuenHpie jaHHble moO pacnpeyenenuio (boctbopa Mexyy  x*ee30M 
KEJICZHCTHIM IIJaKOM OMMCbIBAIOTCA ypaBHeHveM 

10900 


}00000000 


ya BenuuunHa AH paBua — 50000 kan/r-at. B jaHHom curyyae 


Ka = ALp-—., (7): 


A — koxppuluenT mepexoqa OT BeECOBbIX IPOLeHTOB K MOJIAPHBIM J[OIAM.. 


kat/2-am 
-100 000 


Nis 
Ei! 


es 


Cobepexanue Ca0,Sr0, Ba0,Al,05,Si02, F,0, 
Puc. 2. 3apucumoctb AH peaxunu meociopauHn OT 7o6aBoK 
CaO, SrO u BaO B xenesnctbili muiaK USiO,, POs u Al,O3 
B 2KeJIe3HCTO-KaJIbUMeBbIM Uv1aK 


M3 TemnepaTypHol 3aBucumocTu K, Haxo,uM 
eo 
ARS SAH AN Ft SAHA (8) 


je ° : 
Ilia isiakoB Oomee coxHoro coctapa AH,q OCTaeTCA HeM3MeHHOM, TAK. 
pacrsop octopa B 2%xeslesze NpH MaJIbIX KOHICHTpallMAX sABJIAeTCA 
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tJeabHbIM pasOapseHHEIM. IlosTomy W3MeHeHHA B 3HaveHuH AH, onpeye 
IMeMOFO JIA WaKOB Oosee COXKHOFO COCTABa, OTParKal0T JIMIb H3SMCHEHHG 
B BeMUHHAaX TenvioT CMeweHuaA PO; C WaKOBbIM paciJIaBoM. 

Katnon Ca*t, a\trakxxe Sr** u Batt, o6nagaioulve O6bluIMMH palMyCcaMma 
yem Fe*t, ypesunpaior TenioTy peakuuu (1) Ha 14000 u 9000 Kan/r-aq 
COOTBETCTBEHHO (puc. 2). STO He NoprBepxAaeT MpesnosoxwenHh 06 0Opas3g 
BaHHu pH pecdochopanuu cocdatow Ca, Sr u Ba, a yKa3bipaeT CKOpee f 


= 


—-3 tt 
YBeJIHGTEHHE cTaOHJIbHOCTH HOHA PO; . | Mocrenenuas :3aMeHa Me€CT Fe 


KOOpAMHalMoHHOl cibepe PO;? na Ca**, Sr** umm Ba** BosmoxwHa O OMp 

JIeseHHOro Tpesesa, moce KOTOporo ee CocTaB ocTaeTca MOCTOAHHBIM. Ip} 
stom AH peaxkiunu (1), mocreneHHO BO3pacTaH, OCTHFHYB OMpe/eJIeHHO} 
B@JIMUMHbI, TAK2Ke He HSMeCHACTCH 
MakcuMasbHoe 3HayeHHe TeMJGl 
BOO addekTa peakuHH (1) Haw) 
jlaetca ia pacnsasop FeO 
CaO. OrcyrtcrBue yBemyeHHa Of 
mp 3amene CaO ua SrO nam Bat 
MOXKHO OGbACHHTbh TIpH MOMOIi 
CIeqyIOulux Mpeqnosox*KexHh. | 
pagy Fe**, Ca*t, B cuay onp@ 
JI@MeHHOrO COOTHOIWUeHHA pay 
0 Of g2 03 04 mon.Goned = COB, CNeyeT OMKUaTb «3aK pil 
MeO THIX» KBa3H-k pHCTA J JIMUeCK A 


CTpyKTYp B MHKpoOONacTAX Lele 

‘Puc. 3. Bauaune 206aBoKx CaO, SrOu BaO B xeme- ges Y » enna 
-SUCTbIi Wlak Ha H3MeHeHue SHTponuu peakuuH ye- KOBOTO poate a cofepKallh 
bocopanuu cboctpat-HoH (°). [loqoOubre cTpyky 
Typbl HaOmo,aloTca B KPHCTaJWak 
€ KyOuyeckol pellleTKoH, Kora OTHOWeHMe Ryarnon/ Rauuon MeHee 0,414 (Pf 
B paccmaTpHBaeMoM psy OHO MmeHee 0,39 uw cCocTaBJNeT, COOTBETCTBEHHG 
Re] Ros = 0,303 mu Roa [Ryoxs = 0,387. I[pu nanwunH «3aKppITOw) 


CTPYKTYPbI OCMAaOMeCHHE BJIEKTPOCTATHYeCKOH CHJIbl KATHOHOB MPHBOAUT K CHI 
JICHHIO KOBaJIeHTHOH cBaA3H P—O_ B (boctbaT-HoHe, 4TO H ABJINeETCA PHM) 
HoH yBenuyenua AH peaxunn (1). | 

Tipu BBeqeHHM B KeJIe3HCTHIN Wak Oomee KpyMHbIx, vem Ca**, KaTHOHOW 
‘Sr** yw Ba‘ kpasHkpucTaiMueckue CTpyKTYPbl yKa3aHHbIX MMKpOOOmACTeH 
pacnlaBa, N0-BHAHMOMY, PaCKPbIBaIOTCA, TaK KaK OTHOWeHHAA Ryarnon/ Ranney 
'B 9TOM CuIyyae HpeBblluaioT 0,414 u coctaBasioT 0,465 u 0,523. BenegcrTBHly 
‘sTOrO ~B paciwaBe BOSHHKaIOT CHJIbl OTTAIKHBaHHA KATHOH — KaTHOH |} 
‘AHMOH — @HHOH, MOBbIMAIOllHe SHEPrvio pacnwlaBa HW TeM CaMbIM KOMNeHCH 
pyloulMe BBIMrpbII SHEPrHH MpH B38aHMOJeHCTBUH OTHOCHTebHO cad 1) 
KaTHoHoB Sr** w Ba** c aHvoHamn. 

Haliyeno, uro yBemueHve KOHUeHTpaluu CaO usm SrO u BaO B xe 
3HCTOM WJlake NPpHBOAMT K MOHOTOHHOMY yBeJIMYeHHIO SHTponuN peakuuH (1 
(puc. 3). [lp stom c yBemwueHvem pagquycos KaTHOHOB B psyy Fe**, Cav 
Sr**, Ba** surponua peaxuuu (1) BospacraeT, 4TO CcooTBeTCTByeT padi 
PbIXJI@HHIO <CTPyKTypbly lwaKOBOrO paciaBa, T. ¢. yBeJMueHHhy 
«CBoOoZHOrO OObeMa», B KOTOPOM MOFYyT pa3MelllaTbCA OTHOCHTeIbHO KpyTHbllh 


vonb! PO;*. AHaJIM3 9KCIepHMeHTaJbHBIX JaHHbIX Tak»Ke  MoKa3bIBaeT, 4h 
MpH OMMHAKOBbIX MOJIAPHBIX KOHWeHTpauuax CaO, SrO u BaO B xenesucrol 
Wake JeocpopHpyfollan CNOCOOHOCTh 2TUX OKUCJIOB yBeJIMUMBaeTCA C pocTor 
payquyca KaTHoHa. 

KonnuectBeHHoe BuusHHeCaO Ha Lp Moxer ObITb BhIpaxKeHO y paBHeHveM 


cipapeqMBbIM mpd No.4, Odupuux 0,18, ( 


== 


IgL, = eo 6,41 + 2,5 Nous | a 
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Ca++ — HOHHAA Joa Kabuua (m0 M. VW. Temxuny (7)); 6,41 — sutpo- 
‘bi YieH ypaBHenus (6). 

aK¥M OOpa3om, KaTHOHHI Ca*t, Sr**, Batt cnoco6cTByr1oT jecboctbopaun 
B cuuly ypemuyenna AH, tax u AS®, Ognako yaa oTHotuTembHO cula- 
KaTHoHos Sr** u Ba** pBansune suTponuiinoro (pakTopa 10 cpaBHeHulo 
SpreTHYeCKHM SHaUHTeJIbHee, YeM JIA Gomee CHbHOrTO KaTHOHa Cat*. 
<Hcible OKHCIbI SiO, u P,O; oKa3bIBaloT CYUIeECTBEHHOe BJIMAHMe Kak Ha 
OBOH adpekT, TaK WM Ha S9HTpoMMIO peakuMH (1). Hodapku SiO,, a Takxe 
, B waku cuctempr FeO—CaO mpu No... >0,18 mpuBogaT K yBeuu- 
10 AH peaxunn jepocopannu (cm. puc. 2). STO MOXKHO MHTepmperu- 
Tb, HCXOAA U3 MpeAnONOKeHHA O TOM, YTO OOpasylolllveca mpH peak- 
(1) uonpr POF* mpucoeyuumiores B ulaKe mH60 K rpynnam SiO;* u 
°, mu6o0 K Gosee cwOx%KHEIM KPe€MHHHi - (octPOpHO-KHCJIOPOAHbIM KOM- 
cam. IIpouecc nowuMepu3alnn, oveBHy- 
CONPOBO*KAaeTCA BbIJeJICHHeM Tea, KO- 
€ H SABJAeTCA MPHYHHOH yBeruyeHua 
peakunu (1). Ilogqrpep»xyeHHem sToro 
e€TCA (bakT pe3KOrO YMeHbUIeHHA 93HT- 
iM peakwnu (1) npu yBeauueHuu B FeO — 
-IWJlakaX KOHWeHTpaywHH SiO, uu P.O; 
» A). 

a)KHO OTMETHTb, TO COOTHOINeHHE 3Hep- 
hYeCKOrO HW SHTPONHHHOLO PakTOpoB peak- 
Hocpocbopawuu np AoOaBsenun B FeO — 6 5 5 20 Bee.% 
-msaku SiO, umn P,O; TakoBo, uTo cc —— “edepranue Si0,, AL,0s, P05 
MYCHHEM HX KOHUCHTpalHH B TepBOM Puc. 4. Bausune jo6aBox SiOz, P.O; 
ae 3HayeHve Lp yMeHblliaeTCH, 2BO BTO- Hu Al;Og B xenesncToKambuMeBBIi 


VyBeJIMUMBAaeTCA. UWwiaK Ha H3MeHeHHe SHTpONHH peak- 
aHHble O BJIMAHHH TJIMHO3e€Ma TOKa3bl- a Hae eas 
T, uro AH peaxunu jecboctbopauun He pep FeOLleG FeO, OS 
eHAeTCA mpH BBpegeHuu Al,O, B Waku % CaO 905 
remp! FeO —CaO (cm. puc. 2). OgnaKo Onn. 0, FEO BOA ress Mane 


 BO3pacTaHuH KOHuWeHTpanuH Al,O, Ha- 

JACTCH MOHOTOHHOe, 6e€3 KaKUX-sHOO pes3KHX KOHUCHTPpallHOHHbIX H3MeHe- 
, YMeHbIUeHHe SHTpoMMu (cM. puc. 4). STO cooTBeTcTByeT Ooslee CMAObIM 
JOTHbIM cBolicTBam Al,O3; no cpaBHeHuio c SiO, u P.O; u BMecTe Cc TeM 
3bIBaeT Ha TO, YTO B HCCJIeJOBAHHbIX paclaBaX aJIOMHHMM HaXxOQHTCA B 
OHHOH (bopme. 

Pe3yJIbTaTbI HCCJIEJOBAHHA MOKa3bIBalOT, YTO BaxKHOe BJIHAHHe Ha PaBHO- 
e peakuuH jecbocibopaluv, ABJIAIOINeeCA AHHOHHBIM (*), OKa3bIBaeT SHTPO- 
Ha COCTaBJIAIONLaA CBOOOJHOH SHEP, 3aBHCALad OT pasMepOB 3apxAAOB 
3AMMHOrO paciOJIOXKeHHA HOHOB B LWJIaKOBOM PpactiJlaBe. 


MHCTHTYT MeTaJIJIOBeqeHHA MH PH3HKH MeTAaJIJIOB Hae bet 
LlentTpabHoro Hay4HO-HCCeAOBATeJIbCKOrO 2 
HHCTHTyTa wepHOH MeTaJWyprHuu 
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é 
PH3HYECKAA XHMI 


B. JI. WETJIMH, H. F. 3AAWEBA u axagemnk B. A. KAPIMH 


O JPEBOBHJIHbIX TPELW[MHAX, PASBHBAFOUIMXCA 
B MJIEKCHIJIACE MO JEACTBHEM 3JIEKTPOHHOFO 
M3J1Y VEHHN A* 


Ilpu uccaeqoBpaHuu mpeppaliieHHl, KOoTOpbie MpeTepmeBaroT NO AevcTB 
WZ yYeHHA OOOH SHeEPpruH OOpasilbl MOMMMeTHsIMeTaKpHsaTa (UCTIBITE 
JIHCb OOpasilbl nviekcuruiaca — TeXHHYecKOrO OpraHW4eCKOrO CTeKJa Ha OC 
Be MOJIMMeTHJIMeTaKpHuaTa), HaMU OblNO OOHApyKeHO, YTO B pase clyyael 
9THX OOpaslax BOSHUKAIOT HU Pa3sBUBaIOTCA TPeLLMHbl, HMeIOULMe OPHrvHaJbE 
JIpeBOBHAHYy10 opMy. 

STO ABJIEHHE TPHBJIeKMIO Hallie BHHMaHHe, NOCKOJIbKY BbIACHeHHe 3a 
HOMepHOCTeli H MpWUHH pacTpeCKHBaHHA KOHCTPyKUMOHHbIX MaTepHaJiOB — 
JIeHCTBMeM TaKOrO pOjla 3s yYeHHH MOXKeT pescTraBuTb Oobuoe 3HayVe 
TOUKH 3PCHHA PeWICHHA BOMpOca O NPHTOAHOCTH STHX MaTepHaJOB AIA SKCH 
Tall B YCJIOBUAX BOSJeHCTBUA paquOaKTMBHbIX M3yueHun. B mpowecce fa 
HeHwero HCCeAOBaHHA Obl yCTaHOBJIeH PA OCOOeHHOCTeH pasBUTHA per 
BHHbIX TpeWIHH, TOBOPAWIMX O TOM, 4TO 3feCb HaOsOqaeTCA ehcTBUTeM 
HOBOe ABJICHHe, He MOxo*wKee HH Ha OHH H3 UBBeCTHbIX MpoleccoB Tpelll 
oOpa30BaHHA B MwacTMaccaXx. 

OTO ABJICHHe XapakTepH3yeTcaA cCyeyOULUM: 

1. [[peposugzHbie TpelHHbl BO3HUKAIOT MW paCTyT JHib B cyuae HamHt 
Ha oOpasue JesbekKTa — MCKYCCTBCHHO «HaHeCeHHOTO» WI He3aBHCHMO CyHIle 
BOBaBIlUerO, CBASAHHOrO C TeXHONOrMYecKOH McTOpHelH oOpasna (HanpyM 
C MexaHHyeckoH OOpadorKon). : 

2. PasBuTHe JIPeBOBHAHbIX TpelWIHH B OOpa3silax OpraHwyeckoro creKsa Hl 
TeKaeT BO Bpe€Me€HH C HeEKOTOPOM CKOPOCTbIO, MpONOPpUMOHabHOH MOMLHO 
nospl. Bepa cBoe Hauaslo OT MexaHHyecKoro JeceKTa, APeBOBHAHbIe Tpelle 
TlOCTeMe€HHO HM PaBHOMEPHO OXBAaTHIBAIOT BCIO OOyuaeMy!O MvlOMaqb oOpasl 
Buen BU M Mpouecc pasBuTHA TPeLIMH B OOpasile NeKcursaca BO BpeMeHl 
MOKa3aHbl Ha pc. | a, 6 HW 6 (MeXaHM¥eCKHH JedbeKT Obl MpesqBapHTesbk 
HaHeceH Ha OOpasell C MOMOMLbIO KepHa). 

3. IIpu Hanvauu na oOpasue HecKOMbKUX JetbeKTOB OMHOBpemMeHHO pas 
Bae€TCA HECKOJIbKO «JlepeBbeB», BETBH KOTOPbIX B83aHMHO He MepekpellMBalwTes 
M He mpopactator. Mexyy pacryuluMu HaBCTpeyy pyr Apyry BeTBAmuH pasaae! 
HbIX <«JlepeBbeB» OOpasyerca uweTKaA rpaHuua (puc. |e). 

4, TpelvHbl pasBuBalorca Mlb B OOy4aemolt yacru OOpa3zua. OTo NOK 
3aHO Ha puc. | O (He saTpoHyTHI TpemMHaMM KOMbUeCOpasHBIi yuacToK € 
pasa OblI 3aKpbIT pH SKCNOSHUMH MeTaIMYeCKUM KOJIbUOM; B Mpouet 
CBOCrO PasBUTHA TPelMHbI OOO STOT yYaCTOK Kak CBOero pola MpensATcTBH 

5. BosHHkKHOBeHHe H pasBUTHe [PeBOBNAHDIX TPewHH HaOmOManuch TO 
KO TIpH WeHCTBHM Ha Tekcursac Opicrppix anekTpoHoB. lox BAMAHMEM peHTI 
HOBCKOFO H3JIYYeHHA TPeULMHbI HE NOABAAIOTCA. 

6. [peposuguble TpeulHHbI BOSHUKAIOT JIHIIb B JOCTATOUHO TONCTEIX O 
pasuax, TOMMHA KOTOPbIX TIpeBbIlaeT TOMUMHY MaTepvana, npoOuBaemol 


“2 PaG6ora BbimosHeHa B 1950 — 1951 rr., ee pesybTaTEI usnoxKeHEI B OTYeTe MucruT 
pusnyeckol xumuu Axayemun_wayK CCCP Ne 676 (anpenb 1953 re 
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Puc. 1. Xapakrep pa3BHTHA ApeBOBHAHBIX TPellMH B MVeKCHTvace (MOuL- 

HocTh josbt 1,9-1018 9B/cm3-cex; @ororpapupoBaHve oOpasioB NpousBosH- 

JlOCb B MpOXOAUeM CBeTe): a, 6, 6 — PactipocTpaHeHHe TPelllHH B o6pasite ¢c 

OLHHM «e(peKTOM» (COOTBETCTBEHHO, 10 cex., 1 muy. u 15 MHH. OOMy4eHHsA), 

2 — CHCTeMa TPell[HH B OOpasye © HeCKOJIbKHMH «leektamu» (15 MHH. oOury- 

yeHHA); 0 — TpelHHbI B OOpasile, KONbUeOOpasHblii yuacToK KOTOporO Obl 
3aKPbIT MPH SKCMO3HWHH 9KpaHom (5 MHH. oOuly4eHH A) 


[, T. 113, Ne 2, UletitauH, SatiueBa, Kapru 


TPOHHEIM TydKOM. IIpu npuMensaBilemca B HaUINXx onpITax pexxuMe padorsl 
PHTCIbHOH YCTAHOBKH, ABJABIUNeHCA WCTOUHHKOM OBICTpbIX 3/ICKTPOHOB 
axeHne 700 KB), MHHMMaJIbHO JOcTaTouHad AIA PpasBUTHA TPpelHH TOVI- 
a oOpasioB cocraBaana 1,7—2 mm. 
: XapakTep HM CKOpocTb Mpouecca pasBUTUA peBoBuyHEIX TpellMH OHO- 
HO ONPeEIAIOTCH PacnOJIOARKeHHeM JePeKTOB H MOMLHOCTHIO O3bl, HO He 3a- 
T OT BHYTPCHHHX HalpaAxKeHHM, KOTOPbIe MOrYT CYIIeCTBOBATb B CTCKIOOO- 
OM NouMepe. Tak, npu oOyuenuM OOpasua MleKcuruaca, KOTOpbIii npes- 
IT€IbHO Obl/I OTO2K2KEH MyTeEM MHOrOYAacOBOrO MparpeBa pH Temileparype 
C, pa3BuBasacb (KOHeYHO, Mocne HaHe- 
if Ha Hero MeXaHHyecKoro JedeKta) Ta- = om/mus. 
/2Kke CeTb APeCBOBHAHbIX TPeWIHH, Kak H 
OOJIYYeHHH HeOTOXKKeHEIX OOPaso. 
ax Ke C€Tb TPeULHH pa3sBHBaacb HU B OO- 6 
de, KOTOpbIH Obl MpesBapHTesbHO CHVIb- 
p)acTAHYyT pH TemMnepatype 130° H 3aTem ‘ 
TpO OXlaxKeH; TeHJCHUHA K «OpHMeHTa- 
» TPpellHH B HallpaBeHHH BHYTPeHHHX 
AMKeHHH (HaIHYHe TaKHX HanpsxKenuit 2 
1HABJIMBaIOCb IlyTeM paccMOTpeHHA O6- : 
la M@xKy CKpeWleHHBIMH NOAPOWAHbIMH 0 st 
KaMH) COBEpwIeHHO OTCYTCTBOBAaJIA. mo 200 300 ao 
3. J[peBoBuHble TpelHHbI ABJIAIOTCA Tpe- 
JaMH BHYTPe€HHHMH, Ha MOBepXHOCTb OG6- Puc. 2. 3aBucHMocTb cKOpocTu  pac- 
me OHH He BEIXOAAT. OTO ObiO ycra= NPOcTpaHeHuA APeBOBUAHLIX Bae 
Nevo B pesyspTaTe HemocpescrBeHHoro —® Bore ton, 10. os dale ee 
(pockomuMyeckoro HccseAOBAHHA OOpasuoB. 
9. TpeMHHbl ABJIAIOTCA «IYCTHIMM», OHH He IpesCTaBsAIOT COOOM «KAaHAaJOB», 
€3 KOTOPHIe OCYIIECTBIAETCA BbIXO B OKPy2Kalollylo aTMocdepy rasos, 00- 
YIOWMXcA NpW OOMyYeHUH Wiekcuruaca. OTo cmexyeT W3 TOO, YTO TPeLHHbI 
pomecce cBoero pocta JIerKO IIpOKpaliMBaiwTc”, T. €. 3aMOJIHAIOTCA PACTBOPOM 
icHTeIA, — B TOM CuIy4ae, ECM MocMeqHH pH OOMyYeHUN OOpasua Haxo- 
CA B KOHTAKTe C Jle*beKTOM, OT KOTOPOrO TPelHHbI OepyT cBoe Hayao. BTo 
leHve HaOslofasocb B OMNbITaX, Ip MpoBeseHHH KOTOPbIX OOMyYaeMbIi OO- 
el, TOMellaicA B WJIOCKy!O KIOBeTy (rmyOuHOH HeEMHOTO MeHbUIe TOJIIHHbI 
azila), HalOJIHeHHyIO BOJHbIM paCTBOpOM MeTHIBHONeTa (ePeKTbI B 9TOM 
yqae HaHOCHHCb Ha OOKOBy!O NOBepxHOCcTb OOpasila). 
10. C pocrom Temnepatypbl, MpH KoTOpoh oOyualorca OOpasibl, CKOPOCTh 
Ta TPCWwIMH CHHKaeTcH, 4YTO MOKa3aHO Ha pc. 2. ITO CBUJeTeMbCTBYeT O 
, UTO B Tpouecce pasBUTHA JPeBOBUAHbIX TpeUlMH OlipefeNeHHy!O POb 
alOT PeJIAKCAWMOHHbIe ABJICHHA. 
Jjanee Oblm0 ycTaHOBsIeHO, YTO Mpouecc pasBHTHA ApeBOBHAHbIX TPelItHH 
| JeHCTBHeM ObICTPbIX SJIEKTPOHOB ABJIAeCTCA OOWIHM JIA BCeX OpraHHyeCKHx 
KO*, UTO NOAYePKMBaeT HHTePeC OMMCbIBAeMOFO 3)eCb ABJICHHA. 
TlomyuenHbix SKCNePpHMeHTaJIbHbIX JAaHHbIX ABHO HefOCTATOUHO AA TOTO, 
Obl ClelaTb KakHe-IHO0 onpeeseHHble BbIBOJbI OTHOCHTeJIbHO Me€XaHH3Ma 
cCMaTpuBaemoro Mpouecca. OHAaKO, NpOUsBeeHHble HAOMOJCHUA NOSBOMAIOT 
Ke CileulaTb HeKOTOPble MpeBapHTeJbHbIe SaKJIOUCHHA OTHOCHTEbHO 
OATHBIX IIPHUHH STOO ABJICHMA. 
OueBugHo, UTO TPelllHHb! BOSHUKAIOT BCJIEACTBHEe NOABJICHHA B oOs1yuaeMoM 
epHae BHYTPeCHHHX HalpAKeHHli, KOTOPHIe BHISHIBAIOT PaspyIlleHHe 00- 
la B ero HauOoulee cuaOblIX MeCTaX, a HMeCHHO, B YCTbAX MHKPOTPeLIMH, 
A3YIOWMXCA IIpH HaHeCeHHH MexXaHMyecKoro medexta. J[pepopuyublit xa- 
Tep PaSBUBAIOMUXCA TPeUHH CBASAH C TeM, YTO HallpAKEHUA, BOSHUKAIO- 
© MO], WelicTBHeM H3yYeHHA, PaBHOMepHO paciipefeMAIOTCA NO BCeMy Ce 


a Jlanupie MO pasBUTH!O TPelHH B Pa3JIH YHBIX OpraHH¥eCKHX CTeCKWax OyAyT ONHCaHbl OT- 


»HO. 
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yeHHIo OOpa3ita, NepleHAMKyJIApHOro K HallpaBJIeHWio JJIeKTPOHHOTO Nyy 
To onpeyess#eT PABEHCTBO MPH MOJHOCTbIO pasBUTOH CeTH TpelllHH CyMM 
mael TpeUlMHOK B_Ka2KOM deMeHTe TOWaqW OOpasija, HesaBHCHMO OT Pp 
CTOAHHA 9TOrO SueMeHTa OT JedekTa. HepaBHomMepHOcTb Ke pocta peli 
B PaSHbIX 4YaCTAX OOpasila BO BpeMeHH OMpefeiAeTCA TEM, YTO POCT TPeLMHbI 
*KeT HauaTbCA JIMWb OT JedeKTHOro Mecta. Pa3BHBaacb, TaKHM OOpasom, 
yHHaA c feseKTa, TpellHHa pacnpocTpaHAeTcA 3aTeM TIOCTeNeHHO NO BEE 
o6pasily HB Mpomecce cBoero pasBuTHA, OyyyH cama HeEOAHOpOsHON («fede 
HOM»), pasBeTBudeTca. [losromy B TeX 9JIEMeHTaPHbIX yUacTKaX, re TpeulMH 
aOcOJIOTHOMY UMCIY MaslO, OHH KpylHee, a TaM, re HX MHOFO (BCJeACTBHe pag 
BeTBJICHHH), MOMepeyHble pasMepbl HX MeHbILe, YTO MH ONpefesAeT A PeCBOBUAHYE 
(bopMy TpeliHH. 

JIA BbIACHeHHA BO3MOXKHBIX IpPpH4YHH paccCMaTPpMBaeMOro ABJICHHA Ba! 
OTMETUTb, ITO PasBUTHE TPellMH TeECHO CBA3AHO C HaJIMYHeM YeTKOM rpaHt 
Mexjly OOJlyyaeMbIM H HeOOyYaeMbIM CJIOAMH OOpasila; 9TO HeMOcpeCTBE! 
culelyeT H3 MpHBe/eHHBIX BbIIe OCOOeHHOCTeH pasBHTHA TpellMH. OueByyl 
Ha 9TOH rpaHule, OTYACTH 3a c¥YeT OObEMHOM yCaKH MIeEKCHTMaCa B Pe3yJIbT 
ero pajlMallMOHHO-XHMM4eCKOH ecTpyKUHH (H3BeECTHO, YTO Ip 9TOM BB 
JIneTCA OOJIbIIOe KOMMYECTBO raz00OpasHbIX MPOAYKTOB, CM., HampuMep, (7, 
OTUACTH 3a CU€T HAKOMJICHHA HSObITOUHOTO IICKTPHYECKOLO 3apAa, BOSHMKE 
MexaHvyeckHe HalpsKeHuA. B BO3HHKHOBeEHHH STHX HallpsxKeHHH OoNbH 
PpOJIb HrpaloT, BEPOATHO, HH3KOMOJICKYJIAPHbIe MpPOAYKTb! pakWalMOHHO-XMl 
YeCKOrO paspyleHHA MOMMMepa, OOpasyroulve BO BceM OOBeMe OOpaslla He 
CbIL,CHHbIe ~=PaCTBOPbl. OTH HUSKOMOJIEKYJIAPHbIe IpOAyKTbl MOryT aycop 
poBaTbCa B YCTbHX MUHKPOTPEMLMH, MMeIOWlMXcA B «etPeKTHOM» OOpa3s 
MougekyJibl TakKHX MpOAyKTOB, afcopOupoBaHHble BOH3H TpaHHUbl 
OMBaeMOro OBICTPbIMH SJIEKTPOHAMH CyIOA MaTepMasia, MOryYT HMeTb HB3ObITE 
HbI€e OHOMMeHHbIe 3apsxAbI (3a CueT 3aXBaTa 3ATOPMOXKEHHbIX B COpasile duit 
TPOHOB). QIeKTpOcTaTHYeCKOe B3AMMOJCHCTBHE STHX 3apAOB HW OOYCJOBJIUBA 
BEPpOATHO, labHeHWHH pPOCT MMKPOTPelHH, B pesysbTaTe KOTOPOrO CHK 
oOpasyloTCA «CBexKHe» JIA acopOunH noBepxHocTH, HT. A. B pesyuptate 
KOrO HelpepbIBHO TipoTeKaloulero IIpH eHcTBHH U3yyeHHA NMpowecca U1 
ABJIACTCA PASBETBJICHHAA CHCTeMa TPpellHH JIpeBOBHAHOH cpopMbI. 


Vuctutyt du3snueckoh xumMuu Ticerynusno 
Axkajemun HayK CCCP 16 X1 1956 


IMTHPOBAHHAA JIMTEPATYPA 
1B. JI. Kapmos, Ceccus Axagemuu wayx CCCP no mupHomy HcnoB30BaHHio aTOM 


aHepruH 1 — 5 VII 1955 r,, saceganve Org. xm. Hayk, May. AH CCCP, 1955, crp 
>P,Alexander,A.Charlesby, M. Ross, Proc. Roy. Soc., 223, 392 (1954), 


382 


Fornagn Akagemun nayrx CCCP 
1957. Tom 1413, No 2 


®H3SHYIECKAS XHMHA 


M. JI. STTHHTEP, E. Fr. JIAMBA u B. Pr. AXAMOB 


POJIb TASOBOM CPEJIbI B MPOWECCAX PA3PYIUEHUA Yrs 


(I]pedcmasaeno axademuxom A. A. Cxouuncxum 6 VI 1956) 


ONpoc O BAMAHHH PrasOBON CpeAbl, B KOTOPOH HaxOAUTCA yroub OOUIHH- 
1 YPOJIbHbIX [JlaCTOB, Ha €FO MPOUHOCTHBIe CBOLicTBa UpeAcTaBsAeT GObUOL 
AMYECKMM HMHTepec.OTO cooOpaxkKeHHe BbIZBaJIO,NOCTAHOBKYy paOOTb! M0 BbIA- 
HIO POM rasOBOl cpefbI B Mpoueccax paspywenua yrua. [puuatas B pa- 
2 MeTOAHKa Opiia ONMCaHa B Mpeybiyulem coo6menuu (*). B annoli pa6ote 
yalacb CBA3b MexKy spPeKTOM BoseHCTBHA Tas0BOH Cpesbl Ha MPOUHOCTD 
TlaeMbIX yrvleH H MPHPOAHOH HapyWeHHOCTbIO HX CTPYKTYPbI, CTeMeHbIO UX 
MOpd@u3Ma, a Take spPeKT BO3TeCUCTBUA Pa3H4OHbIX Ta3soB. 

Ha npouHocTHble CBOHCTBa TBepAbIX Tes] 3AMeTHO BJIMAIOT pasHooOpasHble 
€KTbI, COCpeOTOYeHHbIe M10 CaObIM MeCTaM TBeEpJbIX Te. OTH ectbeKTb! MO- 
MMETb CaMble pasJIMUHble pasMepbl — OT AepekTOB B KPHCTaNMMYeCKON pe- 
‘Ke JO BHAMMbIX Wee HIM TpemuH. OcoOoe snayenve JIA TaKOTO CHJIbHO- 
MCTOFO Tela, KaK YPOJIb, HMCIOT MOBEPXHOCTHEIe JeeKTbI, TAK KaK YrOJIb B 
\cTe HaXOJUTCA B cpefle rasa, cnocoOHoro XOpoulo afcopOupoBaTbca Ha ero 
sep X HOCTH. 

Kak nokasanu padotni Il. A. PeOungepa u corp. (?, *), agcopOupyempie Mo- 
‘yJIbI TIPOHHKaloT IyTeM ABYXMepHOH MUrpallMu BrsyOb TBeporo Tea No 
TaM OCaOJIGHHbIX CBA3e€H, MO TOHKMM, He BMOJIHe Pa3SBHBINMMCA ILeJIAM. 
M€CTBHe NMOHHKCHHA MOBEPXHOCTHOTO HaTA2KCHHA afcopOMpyemble Moleky- 
oOseruaioT pasBUTHe HOBbIX MOBepXHOCTHbIX edeKTOB — MUKpolleseH U 
STIATCTBYIOT HX OOPaTHOMY CMbIKaHHlO. OTH MpecTaBeHuA, paspaboTaHHble 
| CHCTEMbI TBEP Oe TEIO — KHJKOCTH, MOryT ObiTb paciipocTpaHeHb! Ha CHCTeEMy 
Ib — ra3. B mpomecce JepopMauHu yruin OOpasylOTcA HOBbIe MOBepXHOCTH 
ea, WPOHWSbIBAaIOlIve rob B BUe KMMHOOOpasHbIxX TpellMH. B ycnoBuax 
Ibi XOPOWIO afcopOupyrolleroca rasa BHOBb BOSHHKIUMe NMOBepXHOCTH No- 
IBAIOTCA aCOpOWMOHHbIMH commu. I]poHHKHOBeHHe TaKHX CIOeB OrpaHH- 
(0 CTepHUeCKHM (baKTOPOM B TeX CyuyaiX, KOFa WAPHHa TpellMH MeHbIUe 
MeEPOB ajcOopOHpyeMBIX MOJIeKyJ. 

Tlebextamu, yuacTByIOULMMM B NOHW2KeHHM MpoOwnocTM UcKOMaembIXx yrer 
IMacTe BCJIeACTBHe HasMIHA Mpoleccow acopOuuH rasa, ABJIAIOTCH NpHpos- 
e mMukpotpemmubl. Tleppuunpie ycoBHA OOpasoBaHHA YIOJIbHbIX MWacTOB H 
eye TEKTOHMYeCKHE MpoOLecchl MPHBOAAT K OOpasoBaHHio B TNacTax 
[eJIbHBIX aveK C BbICOKOH CTeMeHbIO HapyleHHOCTH CTPyKTYyPpbl Ga) ello 
Je poctTa cTeMeHH HapyWIeHHOCTH yrvieH yBeMMYHBAaeTCA CCTb MHKPOTPEIMMH 
YMCHEIMNaeTCH cpeqHee paccToAHHe Mexy HHMH. 

Msi mposenH uccneqoBanue KpenocrH yraa [Wis rpynnbl yrven (Gonee 100 
JA3I10B) NATH THNOB HapyleHHocTH crpoeHua. Kpenoctb yrina onpesenaach 
peye Bosnyxa, CO, u CH, mpm fapsenun 40 ar. Tis yraekucoro rasa, 
< H WIA MeTaHa, XapakTepHo HaMuve dusuyeckolt aqcopOunn. B Bosqyul- 
{ cpeyle oOpa3ubl yruieH HCHbITBIBANHCh, KOra OHH ObIIH erasHpOBaHbl OT 
rfaHa Mocle H3baATHA M3 MWwacta. 

Ha puc. | mo ocn aOcHHcc OTIOXKeHO KOMYECTBO NBLWIM, oOpasoBaBiielica 
1 [poOMeHHH yraa B BOsLyuIHOH cpefe (B MpOWeHTaxX OT: BSATOM HaBeckh 
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yrs), no OCH , OpAHHAaT —  KOJIMYeCTBO ITIbIWIH, oOpa3s0BaBlelca pH Ap 


HUM yrs B cpege COz. 


« » B cnyuae ofcyTcTBuad apekta AelicTBUA Ha yTOuIb YIeKNCMOFO Pasa KO 
YeCTBO TIbWIH B*‘OOOHX OMbITaX JOJOKHO ObITb OMHAKOBbIM, T. €. TOU 


% 


S 


COOTBETCTBYIOMHe  OTJIbHBIM 
pasiaM, JOJDKHbI pacmoJO*KuT 
C W3BeCTHBIM pa3sOpocoM BOK 
upsmoh J. OjqHako TOUKM Pacnoy 
raloTca BbIIWe ITOH MpxAMOH, NpHt 
C POCTOM BbIXOJa Nb B BOSAYUI 
cpeyle OHH BCe OTXOAAT OT Hee. 4 
3HYeCKHM CMbICI STOTO ABJICHHA 
KJ1OUaeTCH B TOM, 4TO KpeNKHe YI 
MaloH cTeleHH HapyllleHHOCTH | 
O6s1aaioT TEM CKPbITbIMH JeekTa 
(MUKpOTpelMHaM#), 0 KOTOPbIM M 
Jia Obl eHCTBOBaTb rasoBaA Cpe 
CTOPOHY YMeCHbUIeCHHA UX Kpenloe 
Yrau Oombuwiok creneHH HapyleH 


SJ 


Konuvecmbo neau npu pobnenuu yena 6 C0, (é0ann) 


S 


10 20 50 40% 
Konuvyecimnbo neu npu Gpobnenuu yenn 1a Cosdyxe 


Puc. 1. 3apucumMocTb MexKy BpoOumoctTbio yr- 
JIA B CHCTeMaX YOJIb — BO3AYX H yroub — COz 


Ka3bIBalollve COOTHOWeHHe Mex 
BbIXOJaMH TIbIIH B BO3yUIHOM cpeyle (Q,) H B yruleKHCMOTHOH cpefe (Qe 
pacnosaraircea oKoo mpamou JJ. Ilo cnoco6y HavMeHbIIHX KBapaTOB MOK 


‘HauTH BeIMUMHY Koadpunventa k B ypaB- 
HeHHH STOH TpxAMott 


Qco, = kQs (1) 


IIpu stom nogwyuaetca k = 1,34. 

Ha puc. 2 B nonynorapudmuyeckux 
KOOPAMHATaX OTJOXRKeHbI cpesHee paccros- 
HHe€ MexXKly TpeliwHaMu (Kak NoOKasaTeJb 
HapyWIeHHOCTH yruieH) WH BbIXOA TbWI B 
aTmociepe CO,. SaBucuMocTb Mexyy Ha- 
PYWIeCHHOCTbIO yrvieH HW BbIXOJOM TIbIJIM 3Jjecb 
BHOHE Hara yHa. - 

BeneycTBue NOHMKeHUA CBOOOAHOH O- 
BePXHOCTHOH SHEPrHu pH aycopOuun ras 
TIPOHHKAaeT B 3apOfbIIleBble MAKPOTPellLHHbI 
TEKTOHHYECKOLO HM SHAOTeHHOrO Mpovcxox- 
CHUA HW MPOM3BOAUT TaM JONOIHUTebHY1O 
edopMalluio pacKIMHUBAaIONMM JelicTBHeM 
aj\COpOlUMOHHbIX c0eB. Tlostomy mpu Mexa- 
HHYECKOM BOSeHCTBHM Ha yroulb, Mpouc- 
XOJAINeEM B rasoBoH cpeye, Kpome Goub- 
INHMX MIOCKOCTeH, IO KOTOPbIM MpoucxoUT 
pa3spylenHe yrua, yuacTByIOT TakxKe u 
MUKpoTpellivupl. B 
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CTH, JIErKO H3Meb¥uaeMble H 6e3 
Je@HCTBUA Ta3s0BOH cCpejbl, Xapak 
pusyloTca 
MUKPOTpelIHH, MO KOTOPbIM MPO 
KaeT ra3 H3 BHellHeH cpegpl. B | 
3YIbTaTe TaKOrO 
IpOuHOcTh JIA cuaObix yruen @ 
MOHWKaeTcA, NpHyeM HHOra B IB 
pa3a 0 cpaBHeHHIO C NpouHocr 
yruit Ha BOsqyxe. ; 


culyy¥aix, Kora Takoro Ipelpaspymwienua B yrue 
caM ra3 H€ B COCTOAHHM BbISBATb MOABJICHHe HOBbIX MOBepXHOcTeli pase 


60JIbIUHM KOJIMYeC 


IIpOHHKHOBeH 


OKcnep HMMEHTaJIbHbIe TOUKH, 


Tunes Hapyullennocime 
Vy WY he Tee F 


OU OpobseHuu 
epe C0, 
= 


Di 
fy 
S 


1g G02 \gQ06 1g G25 1g 084 


Slozapugoel COe0HE2O PACCINORHUA. 
MEHOY INPEUUHaML 


0 Noll 1) 


| 
} 
| 
| 


YenA 6 ammoe 
Ss 


KOMUYECINE 


S 


Puc. 2. 3apucuMocTb Mexy mpuposs 
HapylWeHHOcTbiO =yraid MM po6umoc}n 
ero B CHCTeMe yrouIb —'COg 


>—Ya3 UH TeM OONeLUHTh paspylwieHve yrvis MO HOBbIM MOCKOCTAM. 
aHaJIOHUHBIX OMbITaX, MPOBeeCHHBIX B CHCTeMe yroJlb — MeTaH HaOsI0- 
1 TAKOM 2%e SpPekT, UTO HB CHCTeMe yroub—CO2,HO B MeHbIeli cTemeHn. 
Hee YBeJIMYeHHe BbIXOJla IIbIIM B MeTaHOBO cpejle 10 CpaBHeHHI0 C BO3- 
jo paBHo 1,25. 

YrOJIbHOM IllacTe, re yrOb B IPHpOMHbIX YCOBHAX HacbilleH TrasoM, 
He Taso0BOl Cpefbl Ha MpOGHOCTHIe CBOLCTBa yIVIA CKa3bIBAeTCA CJeYIO- 
oOpa30M: OMMCaHHble ClyYaH pasMArYeHHA yrs pH 3ara30BbiBaHHu 
1 CBOAATCA He K pas3- fs Bees See, 

CHHIO YIJId, a K TOMY, %o eee i 

OH He TBepyeer. Ha Fig, Re a 

(Ke YyrOuIbHOrOo Mgacta 60 a ox 

3yYeTCH OUeHb TOHKAA 
Ka, COCTOAMad MOUTH H3 
o-ro MetaHa. IIpn ak- 
OM BeHTHJAWHH 9Ta 
Ka BCe BPeMA Kak Obi 
aetca. TasooTqaua 13 
B-yIrJid, OMKanWIMX K 
M 3a008, IIpH 9TOM 3a- 
O YCHJIMBaeTCH, a CKO- 
b Wudpysun rasa us 
MHbI YrOJIbHOrO IisiacTa 
alpaBsieHHiO K KPpOMKe ma Si OWT LOS C2 RN IS Sa Tae 8 45, 
f@ OTCTaeT OT CKOpocTH GeixoG nemyyux Gewecmb, Yo V 

oTWa4uH B- BbIPaoOoTKy. 

Boe JlaBleHHe B Ipu3a- Puc. 3. Bauanue creneHH MeTaMopiu3Ma Ha jpoOu- 
‘of 30He Muaacta np MOCTb HapyUleHHbIx eee cy a Age HapyleHHocTH) 
HeECKOJIbKO Majlaet, pac- Bae 

IMBarolllee jleicTBve ajlcopOupoBaHHoro ra3a B MMKPOMleuAX YMeHbilaeT- 
WM 3a00KUIMK CyObeKTHBHO omlymlaer stpeKT moKpenuanua yrasa. Tpu 
IOUCHHH Ke BeHTHIANHH ee CAMpatollee JleHcTBHe Mpekpallaetca, Hu 
b Mepecraer TBepjeTb. 

HTepeceH BOMpOC O TOM, MOXKHO MH JOOUTECH B WaOOpaTOPHOM UcribITaHHy 
‘aHHA MMKPOTPelHH Mp BCeCTOPOHHeM CKATHH yruin. YHHUTORKeHHeE MHK- 
WLHH JOJIKHO YMCHbIIMTH ac:peKT AelicTBUA rasoBol cpeybl. OnbiTbl mWpo- 
JMCb Ha YCTaHOBKe BbICOKOrO JaBJICHHA, YrOb MOMelLacaA B MacsAHY!O 
y. Jina Toro 4roObl MacnO He MpOHHKaJO B yroub, OOpasiibl OOepTLIBAaIHCb 
MM TOHKOH pesHHb. BcecroponHee cxKaTHe OOpasl0B OCYLLeCTBJIAIOCb 
Wapnenuax 1000, 2000, 3000 u 4000 KI'/cm?. Oguako HuKakux pa3zsuuuit 
p3eHCTBHH Ta3s0Bol cpefbl Ha cKaTbIe H HeCKaTHIe COpasiibl He ObmNO 
jueHo. PasHuila B pe3yJIbTaTax UX ApoOmeHHA NeKUT B Npesesax oOp4y- 
-pa30poca AaHHbix. OueBuAHO, ITO aycopOupoBaHHble CJIOW ra3oB, OCTalO- 
‘A BMMKPOUleIAX, He JaloT HM BO3MOXKHOCTH CMbIKaTbCA IPH BCeCTOPOH- 
CoKaTuH. 

) Tipeyemax Ofnoro merporpaduyeckoro THNa HaMMeHee MPOUHbIMH yrJIAMH 
lOTCA YIJIH cpefHel cremeHu metamopdu3ma (K u IIC). Bomee mosogpie 
yee 3peble yruiH OOaaoT Sobel CTOMKOCTbIO IIpH MexaHHyecKHX 
UcTBHAX (°). 

JIA TOPO YTOOKI MPOCMeAUTb CBASb MeXKy sc:pPeKTOM BO3sAelcTBUA ra3s0Bon 
sI Ha MpOdHOCTHbIe CBOMCTBa yrueli HM cTelmeHbIO HX MeTaMOpdH3Ma, CpaB- 
JIMCb YIIH OMWHAKOBOM CTeleHH HapyleHHOCTH, HO C pa3HbIM BbIXOJOM 
GUX BeLecTB. 

a puc. 3 (yrau IV u V TunoB HapyleHHocTH) HaHOOJIbINHM BbIXOA Ibn 
1OMAIICA JIA yruiel cpeqHel CTeneHu MeTaMOpH3Ma,YTOCOBMAaaeT Cc PesyJbTa- 
pyrux apropos. IIpupoyquad HapyWieHHOCTb HCKOMAeMbIX YIVIeH ABJIACT- 
SHOBHBIM (baKTOPOM B pasMaruaiouleM JelicTBHM rasa Ha yromb. CreneHb 
feTaMopu3Ma TIpH OMHAKOBOH CTeMeHH HapyleHHOCTH CKa3biBaeTCA Ha 
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konuvecmbo nbliu (< 
Ss 


np. 


IIpOUHOCTHBIX CBOHCTBAX yTvleli OMMHaKOBO B CHCTEME YFOJIb— BOSAYX | 
cucTeMe yroJlb — XOpolwlo aycopOupylolluuca Tas. 
AjcopOuMoHHble CAOK pacipocrpaHsAloTcA MO MOBeEpXHOCTH TBepHOro 
jla 1yTeM JjByXMepHOH MUrpallMH MOBEPXHOCTHO-aKTMBHBIX MOJICKYUJI. Ko: 
y Mb RS ra3 MOAXOAUT K yYCTbAM MMKPOTpell 
MOJIeKyJIbI, HaHOONee CHJIbHO acopl 
pylollvecH Ha NOBepXHOCTH yraA, Oy] 
olepexaTb BCe pyre MOVJIeKyJIbI 
OOeCHeuMBaTb HavOoNbIUIMK spexr J 
CTBHA rasoBol cpesbl. B TakoM culy 
HaHOOJbUIMM JIeHCTBHeM JlOJIKeH 
jajlath ra3, Hausyume copOupyronl 
ca. Ecau Obl oTCyTCTBOBa afcopOum 
_-wpllt acbdeKT, TO HavOobuee ekicn 
| - oKa3asl Obl ra3 C HaHMMeHbIIMM pa3i 
poM MoJleKyJ. 
Ha puc. 4 noka3aH pe3yJIbTaT 10 
ea XKCHHA MPOUHOCTHBIX CBOMCTB HCKOT 
° 6 MBIX yruieH MpH JeHcTBHH pa3sHUE 
0 6 ra3oB. HanOonbuee elcTBue OKa 
3 yIvIeKHCIbI ra3, 3aTeM MeTaH, a B 
0 (pod MpakTHyecKH He OKasa eHCTB 
10 2 vw 40. 50% XOTA SPPeKTHBHBIN AuaMeTp MOVIE! 
Konuvecmbo nunu nu Goobnenua yenr~ ‘ie papen 2,74 A; CH, 4,14 A u 
wa bosdyxe 4.59 A. CopOuvonHaa xe cnoco6E 
yrJid MO OTHOWEHHIO K STHM LasamM yk 
Puc. 4. YMenbileHHe MpouHOCTH KaMeHHBbIX BaeT B pay CO2.— CH, =a 


Tied mpH 4H H MH : 
rasan Oneness Reese nim NOATBepAaeT, ITO 1) Kap 
6 — c MeTaHoM, 6—c BOJOpOZOM Ha COpOlHOHHOTO BOS ACMCTES Ta 

Ha IpOuwHocTHble CBOMCTBa yruieH 

BHJIbHa. ; 

B 3aK10ueHHe CUHTAeM CBOHM IIPHATHbIM JOJITOM IIpHHeCcTH OuarojapHo 

JI. E. Ulrepen6epry 3a nomonmtb mpu oTOope mpoO yrua HW UX KNaccHuKall 
u B. C. BoOmukosy 3a NOMOMb pH NpoBeeHHH OMbITOB MO BCeCTOPOHHemy ¢ 
THIO yrueH. 


Konuvecmbo nownu np Gpobnenua yenr 6 ease 
(40 amm.) 


Tlocrynuno 
0 VI 1956 
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COJIEHOCTb rPYHTOBbIX PACTBOPOB OXOTCKOrO MOPS 


| (I]pedcmasaeno axademuxom H. M. Cmpaxossim 28 X 1956) 


Cc. B. BPYEBHY 


PHSOHTaIbHOe H BePTHKaJbHOe pactipefeeHHe COMeHOCTH BO, Nponn- 
IHX MOPCKHe OCaqKH («PPyHTOBbIX PaCTBOPOB»), ABMIOCb TpeqMeToM 
AaTvuueckoro W3yyeHHA Ha Kacruiickom mope (',*) H uactHuHo Ha UepHom 
opcKom (*), Basrniickom (7 *), CpequsemHom mope (8) u B Kanudopxui- 
davione Tuxoro oKeana (°). OOmmMe cooOpaxeniA M0 sTOMYy BONpocy OBI 
SaHbl Hamu pauee (* °). B 1949 r. Hamu OblM NpoHsBeyeHbI CHcTeMaTH- 
2 HaOsOJeHuA Hall paciipeseseHHemM comeHocTH B OxoTcKOM Mope — Kak 
HeM (JHOYepMaTeJIbHOM) CJl0eé, TAK H B TOJIMe OCaqKOB NO BepTHKanu. 
B TIpeAbIyWHX HallMxX paOoTax COJICEHOCTb ONpesemAach THTPOBaHHeM 
Op rpyHTOBbIX pacTBOPOB, OTKATHIX B MpecccbopMax H B JaJIbHeLMIeM BBI- 
acb B Buje xmopHoctTu (Cl, r/kr). 
oH VCCeAOBAaHHM paciipeseseHHA XJIOPHOCTH B BepXHeM cyl0e OCcaKOB 
bIUHH HHTepec MpefcTaBsAeT COMOCTAaBJIeHHe XJIOPHOCTH BepXHero c0A 
9B C XJIOPHOCTbIO HHXKHHX TOPH3OHTOB MOPCKOH BOJbI, HMeA B BH 
ypcKue OCATKH ABJIAIOTCH BCera «MOBYLIKAaMM» TpHOHHbIX BOA HanOoub- 
TeyeHHe rola comeHocTH. B oAHUX YCMOBHAX TAKHMV BOJaMH MaKCHMaJIb- 
OJIGHOCTH ABJIAIOTCH JIETHHE BOJbI — BCeCTBHe YCHMeHHOTO HcnapeHuA 
JIbHO MpOrpeTHIX MeKOBOJbAX (HampuMmep, KacnulicKoe mope), B Apy- 
-3HMHMe BOJ[bI — BCJIeCTBHe BbIMOpayKHBaHHa (CeBepHbIe HU NOMAPHbIe 
Takum 00pa30M, HOpMaJIbHbIM CJIyUaeM ABJIAeTCA IIPeBbIWIeHHe XJIOp- 
IPyHTOBOrO pacTBOpa Hal XJIOPHOCTHIO IPHAOHHOM BoAbI. PasHula xop- 
rpyHTOBOTO pacTBopa H MpHAOHHOH Bob! AC] wu aBaaeTCH BeHYHHOH, 
TepH3ytolleH [A CeBePHbIX PalioHOB BapHallMH B HHTeCHCMBHOCTH 3HM- 
BIMOPaxKHBaHHA BO], JIA 1OMKHIX — U3MeHeEHHA BoAHOrO Oasanca (Kac- 
€ Mope). 
puc. | noKka3aHo MpoctrpancTBeHnHoe paciipefesenve BenuuuH A Cl B Oxor- 
ope. Kak BHM, XJOpHOCTb rpyHTOBbIX pacTBOpOB B Mmpeocbsaqaroweh 
WeHTpasbHOrO paloHa MOps B HacTOsMlee BpeMA HHIKe XJOPHOCTH MpH- 
IX MOPCKHX BO]. ITO AHOMAaJIbHOe ABJIEHHe OOYCOBIMBAeTCA TEM, 4TO B Te- 
HelaBHero OTpe3Ka BPeMeHH XJIOPHOCTb IIPpUOHHbIX BOY OblJIa MOBbILIEH- 
culeCTBHe YCHJHBIIMXCA TpoleccoB BbIMOpaxkuBaHuA Bo. MbI CBsA3bIBAa- 
{ ABNCHUA C KIMMaTHUeCKHMH H3MeHeHHAMH. Ja OxorcKoro u Bepuxro- 
JA, B KOTOPOM OOHapy2KeHa TaKad %Ke AHOMANMA XJOPHOCTeH TPyHTOBbIX 
)POB HM MIPHAOHHBIX BOM, YCHeHHe BbIMOPaKUBAaHUA CBASAHO C SKCTPe- 
© cypoppimu 3umamu 1943—1949 rr. Takaad 2%e aHOMaIHA XMOpHOCTeH 
pepHom Kacnun, o6napyxennan B 1940 r., CBA3aHa C CHJIbHbIM OCOMO- 
ero BOJ| B CBA3H C pe3KHM MaleHHeM ero ypoBHa B nepHog 1934—1940 rr. 
WaCTbIO Pe3KO BbIPAKeHHbIX MOOXKUTEbHBIX BeuMYHH ACI] B OxoTcKom 
apasetca 3anup Ulenexopa, rae pce 3HaveHua ACI mpeycTaBseHb! BBICO- 
MOMOMKUTeIDHBIMH BenMUMHaMH (Ha craHuNAx NoNo 38, 39, 40, 41, 
14 penuuunpt A Cl paBHbt CcooTBeTCTBeHHO ++ 092" =2 1 Gf Pio t2; 
,+0,73). 
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Oro pesKO BbIPAKeHHOe MIPeBbILIeHHe XJIOPHOCTH TPYHTOBbIX BOM Hay’ 
HOCTbIO IIpHAOHHbIX MOPCKHX BOL ABJIAETCA CueCTBMeM TOTO, 4TO MPHJO 
BOJ[bI 3MMOH** JOJDKHbI HMeTb CHJIbHO MOBbIINeHHbI€ BCMYMHbI XJIOPHOCTH, 
eeHee ABJIAeTCA, CIECTBHEM MOLHOrO 3HMHELO. Jleqoo6pa3s0BaHiA B 3a 


Ilenexopa — CaMOM CeBepHOM H ¢; 
OTUJICHEHHOM H3 BCeX palHonoB C 
CKOrO MOps. 

VismeHeHuaA XJIOPHOCTH MO BepT 
JIM B pefHOHaJIbHOM paspese HMewT 
mytoumit xapaktep (TaOm. 1). 

B caMoli cepepHoll YacTH MOpA, 
6IM3HTeIbHO Ha 57° ceBepHOM UIMpO 
B OONAaCTH 3HAUHTeNbHO OMNpeCHel 
IIPHAOHHbIX Bo Ha cT. NeNe 59, 
57 XJIOpHOCTb TPpyHTOBbIX pacTB 
3HAaYHTeIbHO MOHWKeHa — Hue | 
Ha cr. NoNe 55 uw 56 xa0pE 
IPYHTOBbIX PaCTBOPOB IaHOMepH( 
BbIIMaIOTCA KHH3Y B lpesetax 3 
poBOH TomUH OcaqKoB. Tor xe X 
Tep B 9TOM palioHe HocHuT HM cr. J 

Takum o6pasom, Jia 9TOM CceBe 
yacTH XapakTepHO BeCbMa 3aKOH 
HO€ MOHWKeHHE COJIEHOCTH NpUyo 
BOA B TeYeHHe JoMroro BpeMeHH (T 
OcaKOB 3 M) OT HH3a KOJIOHKH KBI 
¥ Ha napamiemH ceBepHow OKOHEeU 
Puc, 1 Ceeua, paonoroxems cram Caxamina B aanaavion Wt tesIpa 
(ITPHXOBKOM MoKa3aHbI paiionbt c nonowu- aCTH (cr. NoNo 102, 103 u 100) xm 
TeIbHBIMH BetHunHamu ACI, ropusoHTaib- CTH MO BCeH BepTHKaJId U3MeHA 

HOH—C OTPHWaTeNbHbIMA CpaBHUTeIbHO MaJlO, OCTaBaAChb B 
memax 19,0—19,2°/o9. 

Ha mapasnenu cepequnbl o. CaxasiHHa XJOPHOCTH rpyHTOBBIX pact 
MO BepTHKaJIM 3HAUHTeIbHO BbIIMe COBPCMeHHbIX IPHAOHHbIX BOA* HW XMOP 
[pyHTOBbIX PaCTBOPOB 3aMeTHO BOSpacTaeT M0 CpaBHeHHlO C CeBEpO-caXxaHE 
paspe3som —jjo ~19,5%, Hacr. NeNe 112 uw 115 go 19,7—19,8%, Ha cr. Mi 
(UeHTpaJIbHad 4uacTb Mops). B HMKHHX “YaCTAX MOHOJHTa OTMedaeTCH THI 
WMA K YMeHbUJeHHIO xmopHocTH Jo 19,2—19,3%, Hacr. NeNe 112 u 115 
19,4%, Ha cr. No 116. 

Ha paspese Maic Tepnenua — Sanus KamOanpupili ua cr. Ne 132 fi} 
Ne 126 xnopHocTH 10 BepTHKaIH B pefetaxX BepXHHX Tpex MeTPOB 3AM 
HwKe, YEM Ha WeHTPaJIbHbIX CTaHWHAX paspe3a NeNe 127 nu 129, aro, of 
HO, CBA34HO CO CTOKOM C CYLIM. 

Ha cr. Ne 132, naxoqamelica B 30He CaXaJIMHCKOrO TeyeHHA, Uyuerog! 
Bepa Ha Or, XMOPHOCTH rpyHTOBOrO PacTBOpa 3aKOHOMepHO TOHH?KAalOTCHy 
reOJOrMyecKkoro MpOuWIOrO K COBPCMeHHBIM YCJIOBMAM, HaMOMHHaA XOR 
HocTH Ha ct. NeNe 55 uw 56. Ognaxo ua cr. Ne 112, nexamreli kK ceBe 
cr. Ne 132, xnopHocTu NO BepTHKasIM BeCcbMa OJHOpOJHBI. | 

YMeHbINeHHe XJIOPHOCTH B Tpefemax BepXHero HoOmyMetTpa TOmULH Ocay 
K COBP€MeCHHBIM OCayKaM OTMeyaeTCA Ha MHOrMX cTaHuuax. B To xe J 
XJIOPHOCTH Ha STHX CTAHWMAX Ha OTACJIbHbIX POPH3OHTAX MOBBIMALOTCH BOTA 
ABIX CHLYWaAAX JarxKe CBbIIUe 20°/o) (cr. NeNe 127, 132). B o6nacru tomwHon Tae 
KOBOAHOM BMaMHbI XJOPHOCTb M0 BepTuKanu Hact. Ne 139 B mpeyesax Bepet 
ABYX MCTPOB IIpeMMylllecTBeHHO OKONO 19,1°/ 9, Ha Gomee tomHOH uv Tayo 
BOMHOH cranunu Ne 140 — B BepxHHx _ByX MeTpax oKoNO 19,2.— 19,3% 
19,6%, Ha ropu3ontax 2,5 — 3,2 — B monomutax TpyOku CHexHHCKOrO:), 

r Cuenyer MME€TB B BH]Y, 4YTO MbI HE 3HAeM COBPeCMCHHOTO MAaKCHMaJIbHOTO 3HayeHHA 
HOCTH B 93TOM panvoue. 
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JlowKeHHAX OxoTcKoro mopsa* 


Ta6auna 1 


AJIbHOe pacipefesieHHe XJIOpHOCTH rpyHTOBbIX pactsoposp (Cl, r/kr) B ,OHHBIX oT- 


OHT TopuHs0nr lopH30utr Topu30nt 
ze. Cl, r/xr B rpyute,} Cl, r/xr B rpyute, | Cl, r)xr B rpyute, Cl,. r)xr 
CM CM CM 
3, Pay6. 3395m = || Cr. 57. Py6. 225 m Crod1 6. Fg6i1o Cr. 140. Dny6. 
ACla = Cer 1040 3427 M 
10 19,32 0O—10] 17,60 || 20-30} 19,34 Tpy6xa CuexKun- 
-70 19582 10—20 | 19,10 7o—80 | 19,67 ckKoro 
100 | 19,32 |} 70-80) 18,69 || 110-120] 19°32 AC] = + 0,04 
130 | 19,32 || 130—140] 18,69 || 180—185| 19°78 20-30 | 19,23 
ri60 | 19,34 || 177-1901 18,84 || 2452551 419° m4 50 —80 9,23 
480 | 19,44 _ 98. Pay6. 460 mil 315—320] 1927: Es 
Bo P1943 oe BY 041 || 380—390| 19741 || 440-190 | 19734 
#240 | 19,58 | 29-30) 18,54 |} 450-460} 49,49 |} 190-200 | 19°33 
-280 49.32 80—90 | 18,99 033—543! 19,39 250—260 19,68 
peed | 1946 || 120130] 18,77 |! cr. 126. Payo. 790 m|| 317-325 | 19,62 
F260 | 19,56 || 190-200, 19,48 |! “49-99 | “49.90 Cr. 140. Pays. 
p00 1 19,76 || 250—260| 19,05 || go_70} 18'93 3427 M 
Cr. 100. Pay6. 570 mi} 14140—120] 19,27 Tuypocratuyeckaa 
ACl = + 0,37 || 170—163] 19,56 TpyOKxa 
p-Tay6.1063m |) 4999) 49/94 : 0—10 (J[uouepn.) 
"9g_‘(|| Cr. 127. ny6. 860 m 19.13 
L60 19,57 || 100-110) 48, ACl = 018 ae 
447 | 19,43 || 180190} 18,35 010 | 49.44 140-120 19,20 
F233 | (20,179) |) 240-250 18,97 | 0-93 | 19797 190-200 | 19,26 
319 | 19,54 Cr. 102. Pny6. 50—60 | 20/45 PMA Sl ean 
A a Pe oo iil onb8 Tex GOTO y wi20, 09 
el io'ay || Buammra Mlepormsal 439499) 49,32 || 587607.) 20,09 
ek tose 720) 19°28 || 240-250) 19,87 | 43794350 | a1 '56 
648 19,56 40—20 | 19,28 300—310! 19.64 , 
, 2150—2160 | 20,64 
fee | 19,01 | 4555 | 19,38 || 235-240] 19.56 : 
, 2350—2360 | 20,21 
ee eek eet) 12,08 9. Pay6. || 2650—2660 | 20,93 
+1088 | 19,62 1470—180]} 19,20 €7r120 Sleny6: — ; 
4193 | 19,59 |) 260-270} 19,20 1150 aie Cr. 162. Pay6. 
1288 | 19,63 || 360-370] 19,20 = 7 Brie 8513 M 
1384 | 19,55 || 450—460| 19,20 ate rahe Tuxuil oKean. 
1488 | 19,64 Cr. 103. Tay6. aia, 19°44 KypuapeKaa pra- 
1578 | (20,88?) 4580 m i , auna ,TycKapopa 
1685 | 19,90 | poamuua Jeporanal] 140—150 ae A Cl= 40,32 
1877 | 19,22 ACi=+0,49 || 290-2991 19, 9—11,5) 19,54 
gt deen | Tueresan) Bog” | 8 
—310| (20,547) || ACIl=—O, — 
ie 400410 “9 6 0O—10 | 18,74 83--88 19,52 
epee hoe || 450~460| 19117 |] 20-30) 19°50 |] 103-108 | 19°67 
ae Cr, 112. Tayo. || 30—40.} 49,29 || 419-129 | 19,29-. 
Me (asec * 41508 w SO Loatits 8 ta aiid||aOr8467.n Payds 004 iat 
ong oe Or snagnuet Je- || 120—130 19,21 Tuxuli oxean, 400 Muib 
~120 ht ie jOornHHa 150—163) 19,38 K 10.-B. oT npouupa 
-170 19,24 A Che —0,59 || 180—190) 19,42 Byccomb 
eee |) 12-30) 43471 19/52 |] 210-220] 49,39 ACI = + 0,44 
Be ee |) 35 140.| 49,47 || 260—270| 19,62. |. ga ao (JInouepn.) 19,44 
320 | 19/48 1001101 19,45 || 310—315] 19,89 3943 | 19,25 
—390 19,24 180—190| 19,48 |] 360—370| (20,73?) |] 449 450 1968 
40 1 19,21 | 560-270] 19,21 || 380-3901 19,76" |! 496 493 | 19/44 
350—3601.19,28 1 489. ays. eo Che wal teeies 
ose. 5 he Tae ACl=+0,02 || 4790474 | 19,52 
Be oe, $0295 | 19°54 || o—10) 19,13 |) sa2—so1 | 19°59 
AI eee pee 19'56 || 20-30] 18,99 |] 610--620. | 19,49 
—50 $8007 Hier Le 64?) || 4050 | 19,08 || 685—695 | 19,54 
300) 19,30 7080 | 19,11 
a) | t9’or || aeb—360 19°30 || 140150] 19/41 |) 825835 19,83 
B50 19°45 || 413418] 19,48 || 243253] 19,45 || 893900 


5 
-Tloacnenua kK HagBaHusM cpopm pebeda cm. (’). 
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'B Monomutax, NOslyueHHbIX rupocraTHyecKMMH TpyOKaMH AIMHOK BI8— 
Mbl HM€@M BO3MOXKHOCTb MPOCAeAUTb XJOPHOCTb B TeYeHHe OYeHb OOMbUNX 
PpHOAOB reoorvyecKoro BpeMeHH, He BbIXOAAMAX, OMHAKO, 3a Mpeedbl YeT 
THYHOrO MepHosa. 

Ha cr. Ne 25 B 18-MeTpoBOM MOHOJIMTe XJIOPHOCTH OCaAKOB B OOJIbIIME 
cilyyaes JlexKaT B mpegemax 19,5—19,6%p , -B OTCMbHbIX CLYYAAX ONYCKe 
No 19,2%,) uM NOAHHMaACb JO BeJIMYMHbI BBILLUe 20%, (UeHTpasibHaAd % 
Mops). 

Ha cr. Ne 140 B oOmacTH 1OX%XKHOM KOTMOBHHbI, B 27-MeETPOBOM MOHOJIHTE, Ty 
JIYYEHHOM THApocTaTMyecKOH TpyOKOM, XOPHOCTb B BepXHeEM 2-MeTPOBOM Cif 
19,2 — 19,3%,, a HuxKe BOspacTaeT JO BeMUHHE! BHIUe 20%. 

Xo XMOpHocru m0 BepTuKaIM Ha cTaHiHax NoNe 127, 132 u B TpyOxe 
»*KuucKorO Ha cT. Ne 140 He BHyIaeT COMHeCHHM B IIpaBMJIbHOCTH B3ATHA TI 
B BepxuHem 2-MeTpoBOM Cjl0e Ha STHX CTAHIMMAX XJIOPHOCTH PpyHTOBbIX PactTBe 
6W3KH K CoBpeMeHHbIM. Hue ropw30HTa 2—2,5 M OOHapyxuBaeTCA ff 
NOBbILMeHHe XJIOPHOCTH Ha HECKOJIbKO JICCATHIX IIPOMMWe, a B OTCJIbHBIX 
yaax u Wo 1%) Mu Waxe Bole. Jlanubie no cr. Ne 25 (ruqpocraTruyeckasa Tpyo 
re XJIOPHOCTh 3aMeTHO MOBbILeHAa yxKe B MepBbIX elMMeTpax, 3acraBi 
IIpeANONOXKUTb, YTO BEPXHAA wacTb MOHONHTa CpesaHa M 4TO mpoOa oOTBe 
6oulee HU3KUM TOpH30HTaM, 4eM 9TO MOKasaHO B TAO. 1. 

Jlanupie mo cr. NoNo 25 u 140 (ruqpocraTruueckve TpyOKH) BMeCTe C aH 
no ct. NoeNe 23, 127, 129, 132, 139 He ocTaBAtoT COMHEHHA B TOM, YTO B 
THYECKOM TIpOuIOM (HeEMHOrO JeCATKOB TbICAY eT Ha3aq) IOXKHAA KO 
BHHa MOPA HW MpMMbIKalollu K Hell C CeBepa palioH ObIIM 3allOJIHeHbI BO} 
3HaYHTeJIbHO OOIbIUel COMeHOCTH, ¥eM Tellepb. OTO NpeBblllleHHe JIA pas 
HbIX 9TAMOB OCOJIOHCHUA COCTABJIAeT OT HECKOJbKUX JeCCATKOB JO 1% XMOPHO 
OrcytcTBue Oomee JJIMHHbIX MOHOJIMTOB 10 CeBepHOM YaCTH MOP He MO3BG; 
eT C YBepeHHOCTbIO PaCIIpOCTpaHHTb STOT BbIBO MH Ha STY WaCTb MOPs. OH 
OombIlad CKOPOCTb OCasKoOOpa3s0BaHHA B CeBEPHbIX Ooee MEMKOBOJHBIX | 
OHaX HW TCHJCHILMA K NOBBIMICHHIO XJIOPHOCTH B HHKHUX FOPH3OHTAX MOSBe 
OT BbICKA3aTb MIPeAMOMORKeHHE, YTO STO NOBbILICHHE COJICEHOCTH 3aXBaTUJIO 
»Ke HW CeBepHY!O YaCTb MOPS. | 

Jina OTKpbITOH TpuseraroujeH uacrH Tuxoro okKeaHa MbIl MMeeM Jak 
asa ct. Ne 167, nexkaujeH npHOmusuTenbHO Ha 400 Musb K toro-BOCTOKy OT 
PHJIbcKOH TpxAybl. CKopocTb ocaqKooOpa30BaHuA 3]}eCb HeECOMHeEHHO H¥ 
4yem B OXOTCKOM Mope H TO3TOMY 9-MeTPOBbI MOHOJHT STON CTaHIMH OOnM 
IIpOMeXKYyTOK BPeMeHH BepOATHO M10 KpaliHel Mepe COH3MepHMbI c BpeMe 
OTO%KeHHA 18-merpoBoro MoHomuTa cT. Ne 25 u 27-metpoBoro MOHOWUTa 
Ne 140. 

Kak BuqHo u3 Ta6l. 1, ocaqkM BepxHero Metpacrt. Ne 167 umeror xmopHod 
OM3KYyIO K COBPeMeHHOM, a XOPHOCTh TomMIH 1—7 M 3aKn1OUeHAa B Upele 
19,4—19,7%o, HB cpequeMm O1u3Ka K_19,5—19,6%,. Takum o6pasom, oueBy) 
4TO CHJIbHOe MOBbILMEHHE XJIOPHOCTH OcaqKOB OxoTckKoro Mops B reomormyec 
MpOWWIOM CBA3AHO He C OcoOsIOHeHHeM THxXoro OKeaHa, a C (bu3MKO-reorpé 
YeCKHMH YCJIOBHAMH camoro OxorcKoro mops. HanGouee ecTectBeHHOn Ip! 
HOM OCOJIOHCHUA SBJIACTCA 3HAYHTeIbHO Gomee CypoBbIit KMMMAaT HM pe3KO Bb 
MKCHHbIEC MPOMeCChl SHMHEFO BbIMOPaXKUBaHHA BOI. 


VuctutyT oxeaHonoruu Tloctynu0 } 
Axayemun Hayk CCCP 15 VITI 198 
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Horaagn Akagemuu nayr CCCP 
1957. Tom 4113, N 2 


FEOXHMH#A 


B. Tl. KO3JIOB u JI. B. TOKAPEB 


PEOXHMYWYECKAA XAPAKTEPHCTHKA OPFAHHYECKOLO 

_ BEWECTBA HW BUTYMOB, PACCESHHbIX B OTJIOKEHHAX 

YPJIEHOCHOrO TOPH30HTA HW)KHEFO KAPBOHA 
KYHBbILIEBCKOFO TOBOJDKbA 


(ITpedcmasaeno axademuxom H. M. Cmpaxoseim 23 X 1956) 


MTAOKEHUA YreHOCHOrO (cTaJIMHOrOpcKOrO) TOpHs0oHTa HuxKHero KapOoua 
JIOBHbIX TpaHHWaX OT KPOBJIM H3BeCTHAKOB C TypHelicKol dbayHo Jo mo- 
BI Ne€pBOro CHH3y MpocO#A H3BeCTHAKA C TYJIbCKOH dayHou mpeycraBseHbi 
HOBHOM TeppHreHHbIMH ToposaMu — recuaHHKaMH (HepeyKO Hebrenacni- 
HbIMH), aJleBpOJHTaMH MW IMHaMH (YaCTO YrJIMCTHIMH) C MpOCcsOAMU H JIMH- 
1 YIIMCTbIX CaHweB UH yruielt. MomjHocTh TropH3s0HTa HW3MeHAeTCA OT HeCc- 
>KHX MeTPOB JO TpeX-YeTbIpex cOTeH MeTpoB. HavOoubiitHe MOLLHOCTH ero 
lypOueHbI K Tloloce, NPOXOAAMleH B BOCTOUHOH MOOBMHE TeppHropuy, rye 
PM BbIJeJIMIOTCA [Be TOJIMIM: TIMHUCTad WH CyllecTBeHHO Mecuanas. Ileppas 
KKHAA) OTJlarallacb B ONPeCHABLUCMCA BP€MeHaAMH MOPCKOM 3aJIMBe, IpHyeM 
OJIMTEJIbHO-BOCCTAHOBUTeAbHaA TpaHulla Mpoxo_usa B OcayKe y caMoli ero 
pxuHocTH. HuxkHAA YacTh MecuaHOH TOJII[H B MOOCe MOBbILICHHbIX MOULHOC- 
opMupoBalacb pH cMeHe OOcCTaHOBKH OT OlpecHABIWerocHd MOpcKOroO 3a- 
A JIO KOHTHHEHTAJIbHBIX IIPHMOPCKHX OOJIOT, a BePXHAA ee YaACTb, Kak H 
OTJIOMKeHHA YTOPH3OHTA B OCTaMbHbIX paloHax, UpecTraBasneT coor 
‘HOBHOM KOHTHHEHTAJIbHbIe€ — O3epHble, OOMOTHbIE WU PedHble HaKOMJeHUA, 
"HUHO BOSMOXKHO IIPHypOueHHble K J[ebTAaM. 
JleCb H3uaraloTcH pe3yJIbTATbI TEOXMMHMYECKOTO H3yYeHHA PaccesAHHBIX B 
leCTBeHHO MecuaHOl Tome (B TOM 4HcAe U3 paliona Cyseepo, Tarapus), 
JHHYECKOTO BelllecTBa HW OHTYMOB,MpOBeeHHOrO B JadopaTopuAx Bcecoro3Ho- 
{ay4HO-HCCeOBaTeMbCKOrO HepPTAHOrO reOMOrMYeCKOrO MHCTHTYTA. 
ATYMbI SKCTParHpoBasucb CHayasla XJIOpoOPOpMoM, a 3aTeM CIIMpTO-OeH- 
om (1:1). Oprannueckui yrsepoq onpeyeamca MeTOMOM cyxoro CxKHTa- 
; IlyTeM YMHOXKeHHA ero cOsepxKaHHA Ha KoodpunueHT 4/; BbIMMCIAMOCb 
ee KOJIMYeCTBO OpraHuyeckoro BelllecTBa. CofepKaHHe TYMHHOBbIX KHCJIOT 
ayeuA IOC KOJIOPHMeETPHYECKHM MeTOJOM. 
Cojlep2Kanuve opraHMyeckoro yrvieposla COCTaBAAeT B NecdaHWKax C yIIMCTbI- 
BKMOveNHsIME 1,4—2,5% (2 o6pasua), B aneBpomutax 1,03—3,12% (4 06- 
qa), B rmunHax uw aprunmurax 1,28—2,71% (2 oOpasila), B yrMcTbIX riuHax 
oruanutax 5,11—13,02% (10 o6pasmoB), B CHIbHO YrvIMCTOM aJleBposutTe 
38% (1 oOpasen), B yrauctbIx cnaHuax 16,8—32,3% (4 odpasia) MB yrnAax 
}5—65,58% (4 oOpasua). Takum o6pasom, axe Te pasHOCTH Mopos, B KOTO- 
- He HaOmiofaeTCA MaKPOCKOMMYeCKH 3aMeTHOH IIpHMeCcH yrJIMCcTOrO BellecT- 
(rIMHbI UM aprHJIHTbI, aeBPONHTbI), OTMMYAIOTCA MOBbILICHHBIM COfep2Ka- 
M opranuyeckoro yraepoga. Usyuenne manos sTHx Nopok NoKa3sato, YTO 
“HUX IIpucyTcrByeT yruiMcrbllt MaTepHadl, B TOM YHCe CIOPbI. 
Cojepxanne cBoOogquoro Outyma A uM CyMMapHoe Cofep2KaHHe OuTyMa 
+ C) B opraHwyecKoM BelllecTBe, B OOMEM yMeHbIIaeTCA OT MeC4aHHKOB K TIH- 
WM Jlanee K YIM, T. €. C YBEJMYCHHEM KOJIMYeCTBA OpraHHYeCKOrO Be- 
TBa (Ta6a. 1). TyMHHOBIX KHCJIOT B OpraHHYeCKOM BellecTBe OCH Mao, 
YeM B HEKOTOpbIX TMlopofax, B TOM YHCIe CYyLeCTBeHHO oOoralleHHbIx 
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IJIMCTbIM MaTepHaJIOM, HX IpHCyTCTBHe BOBCe He OOHApy2KeHO. Coyep «aut 
Ke HepacTBOPHMOrO OCTATOYHOTO OpranvyecKoro BelllecTBa, HaoOopoT, 0 
BbICOKOe WH HECKOJIbKO MOBBbIMMAeTCA OT aJIEBPOJIMTOB K YIJIAM. 

Vnaa KapTuHa ftomyuaercs, ec pacCMaTpHBaTb coylepxaHve OMTYN 
B pacueTe Ha MOpofsy: KOJIMYECTBO ero B Noposax yBeM4YHBaeTCA C yBeMYeHHE 
3aKIOUeHHOrO B HUX opraHuyeckoro BellecTBa (Tan. 1). 


Ta6auna 4 


CpemuHe cofzepxKaHua % 


Ha Tloposy Ha OpraHHuecKoe BellecTBO a 
ral Bey OuTYMbI OUTY MBI ‘ ! a 
opoyl fhe a = 8 
a) ELa|sis 5 
; 
TlecuaHuku c yrvH- 
CTbIMH = BK 10 "e- 
HUAMH 2,60} 0,29 ? PETE ORIG Fe. ? 0 ie 
AdleBpomuTh ca6o 
yraucTple 4,09] 0,403] 0,033) 0,436} 9,80} 0,80] 10,60] 2,23] 87,17 
[awupl 4 aprusauts!| 2,66) 0,15 | 0,016} 0,166) 6,48) 0,97| 7,45} O | 92,55 
[anMubl MW aprHuuuTsl 
yruHcTple 14,21) 0,51 | 0,124) 0,634) 4,66} 41,20} 5,86} 2,65] 91,49 
ANeBpOMHT CHJIbHO 
yr IMCTHIK 31 56) :1,85,] 0,17 | 2,02 |] 5,86), 0,53) 6,39) - 0. 17938564 
Yrauctpe cnanupr | 39,16) 1,84 | 0,29 | 2,13 | 4,74) 0,73) 5,47| 4,54) 92,98 


Yrau 70 ,67| 2,48 | 0,488} 2,968] 3,41] 0,68} 4,09] 41,26] 94,65 


Bpixo XIOPpOPOpMHOrO SKCTpakTa cBoOo,HOTO OuTyMa A 10 OTHOLICHHW | 
o6uleMy KOMMYeCTBy STOTO OHTyMa B OOLeM pactTeT 10 Mepe yBenHUeHHA COF 
qepxKanus B Nopogax yruuctoro opranMyueckonG 

MaTepvaa (TaOn. 2). OnementTapupiii coct 
XJOpopopMuHOro 9KcTpakta 6uTyma A (Taq. QI! 
puc. 1) noKagprBaeT, uro HaHGoee BOCCTaHOBH) 
JIGHHBIMH ABJIAIOTCH SKCTPaKTbI 3 BbICOKOYTM) 
15% CTBIX Nopoy. XsopocopMubIi skcTpakT OMTYyMa), 
C Take ABIACTCH OTHOCHTeIbHO Oomee BOCCTal, 
HOBJICHHBIM Y BbICOKOYIVIHCTLIX TOpos: cope 
4%KaHHe B HEM yrulepoya cocraBuser (B NpoLel 
Tax) Y YYvIMCTbIX ruH MU aprunmuToB 72,7, 
y CHJIBHO YrIMCTorO ameBponutTa 75,24, y yraue 
TIX CaHueB 77,15, y yrael 77,80; cooTsett, 
CTBeHHO Juin O + N + S: 18,45; 15,75; 14,008 
13,16; coyep»kanne BoRopoya KoneOsnetca OT 8,/ 
qo 9,04%, ornomenue C/H — or 8,25 no 8,7 


4D 
SBEREB2HB8*«* Oe 
SSEDTNWAHRON™ 


S 
raoea 
t+ eo 


Puc. 1. Snementapnprit cocras xslopoopmMuHoro aKcTpakta 
Outyma A 43 nopox yraeHocHoro ropusonta Kyiopnue 

re) cxoro IloBpomxba. Butympr: /—ng necuaHnKkos c YIJIHCTb \ 

—~ 4 BKIOvecHHAMH, 2— v3 anesponutoB, 3 — u3 aneBpom 
CHJIBHO yrIMcToro, 4— 43 TWH M aprumnuTos, 5 — | 
PMH HW aPrMJWIMTOB yYrIMCTHIX, 6 — u3 YIrHCTbIX " cnanme ‘ 
105 7 —xw3 yrneli; OuTympt no O. A. Pagyenko wv Jp. : 
8 — M3 KaMeHHBIX yrueii, 9 — 13 OypbIx yruei, 10 — 
Sorxeqos, // — us tophos, 12 — us unos: 13 — neh 
TAHbIe OxTyMBI Mo B. A. Yenenckomy u mp. (2) 14 — a) 
HHH CpeQHHX sHayeHHH Outymos: J — J — Hed Tanbl i 
II — II — ropdos u rymycoppix yraeii, [J] — II] — wow 

H yruiel-canponemutTos 


PaccMoTpeHve KOMMOHeHTHOrO cocTaBa 
Ma A llOKa3bIBaeT, uTO OHTYMBI H3 TIHH ua 
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XJIOpOPOpMHOrO SKCTpaKTa ONTY) 
PrHJWIMTOB (BKIOUad yruMCTHIe Bh 


#CTH) H CHJIbHO yrsMcTOrO aneBponuTa ABAIOTCH OTHOCHTeENbHO Oojee BOC 
PCHHBIMH, a OHTYMBI H3 c1aG6O yraucToro ameBpomuta, v3 YPJIMCTBIX 
€B HM OCOOeHHO H3 yruiell MeHee BOCCTAaHOBJeHbI (ra6n.2, puc. 2). 


aoa ar: 2 


ey Cocras xs0potopmuoro aKCTpakta B % 
1% ue 
B65 8JIEMeHT apHbIii KOMIOHEHTHBIIt 
ROS = = 
Topompr NO ey as 1B 
8 a Sitarg | as | eas] s 5 
22a 4 | om [Ss/Seeeal 85 | 63%) ea | 28 
ase] o || oO] o [RS|Z+EE5| 22 [Ege] S2 | 28 
TMKH C YyIJIMCTbIMH 
OueHHAMH 19,6 | 79,49/9, 23/44 58/8, 60) 2 
OJIHTHI (B TOM UHCJe 
iO yrsucThle) 30,5 | 77,45}8 ,24/14,32)9,40| 4 | 28,79 |44,54/42,23/17,44] 4 
H aprHuJaurei 23,3 | 79,019, 25/11, 74/8,55] 2 | 50,19 145,70/25.47| 8.64; 4 
| AM aprHuJJIHTbl yr- 
bie 44,5 | 79,16)8,18/12,66/9,7 | 9 | 46,59 |16,96/23,50/42,94| 7 
OJMT CHJIBHO yrJiH- 
a 38,4 | 81,85/9,84; 8,34/8,3 | 4 | 55,87 | 9,06/26,57) 8,50] 4 
pbIe CHAHILEI 43,6 | 82,13/9,43) 8,74/9,0 | 4 | 33,73 |15,65/34,32116,30| 2 
48,0 | 81,74|8, 90} 9,39|9,2 | 3 | 26,07 |45,21|30,02/28,70| 3 


JAKUM OOpa3s0M OKAa3bIBaeTCH, YTO XIOPOPOpMHBIN s9KcTpakT OuTyma A 
(AX HW YIJIMCTHIX CaHaX 10 9IEMeHTAapHOMY COCTaBY OTHOCHTCHA K HaHGovee 
‘aHOBJICHHBIM, a TO KOMMOHCHTHOMY — K HaHMeHee BOCCTAHOBJICHHbIM, 
HCTHIX 2%Ke [IMHAX HM aprvMTax HaOwojlaeTcH OOpaTHad KapTHHa. 
€MeHTapHbI COCTAaB BbIJeJICHHbIX H3 XJOpOPOpMHOrO 9YKcTpaktTa OuTy 

A Macem NeTpoeHHO-SPUPHBIX CMO KONeONeTCA Y Pa3sJMUYHbIX THMOB T0- 
{HeE3HauHTeIbHO (Tao. 3). 

i PH 2TOM HavOoslee BOCCTaHOBJICHHBIMM ABJIAIOTCA MacwJla H3 HavMmenee* 
cToH mopogn. 


Ta6Oauna 3 


Cc | H | N | 0+S 8 
Tlopoabt ee C|H 2 E 
B IpoweHtTax EI 
Macuaa 
a yruucras Peso isen terrane EL FEMI 1 5it P(r ae Sharad 
| 

: Macna+tnerTrponentuosPuUpHHe CMO 
sponuT cyla6o yraucrbiii 86,36 | 10,38 0,82 2,44 8 32 1 
(a HW apruHT yrsiucTple 83,23 9,34 0,56 6,87 8,91 2 
ICTR Caner 83 , 64 10,53 0,56 ALL 7,95 1 
if 85,97 9,67 0,38 ono 8,87 Zs 


EMCHTAPHbIit COCTaB BbIJeJIeHHbIX H3 XJOpOPOpMHOFO SKCTpakTa Oury- 
A 6eH30JIDHbIX CMOJI H3MeHAeTCA y PasJIMYHbIX THNOB MOpOY B elle MCHbINeH 
IeHH, IeM y Maced: CojlepKaHHe B HEM yruiepOfa COCTaBMAeT 79,29—83,14%, 
spoya 8,08—8,91%, cymmpr O +N+S 8,78—- 12.22%, a oOTuHottle- 
C/H u3meuaertca or 8,90 go 10,30. 
Ha jiuarpamme (cM. puc. 1) BUAHO, TO XMOPO*OpMHBIe SKCTPAaKTHl OuTY- 
\ 110 9IeMeHTapHOMy cocTaBy B OOJbUIMHCTBE CJlyYaeB TATOTEIOT K JIMHHSIM 
IbHBIX OMTYMOB, M MOTOMY MOXHO pefmosaraTb, YTO STH BelllecTBa MpH- 
*KaioTcd K OUTYMaM yroubHoro pala. JIMIUb AA OTACMbHBIX oOpa3IlOB MOXKHO 
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BbICKa3aTb TpeuoOKeHHe, YTO OHH cOmKaIOTCA C HedTAHbIMH OTYyMa 
HanOoupily1o*-HeyBepeHHOCTb BbISbIBaIOT B aHHOM CJIydae OMTYMBI, KOTOf 
pacmoslaraiwrca , Ha y¥acTKe COJIMKeCHHA JMHHH HepTAHbIX H YTOJbHO-call 
eeBbIX OHTYMOB MH BepoOsATHOTO TepecedeHuA UX MpPOMOJKeHHH. 


100, 


SV aa 
: : 
60 60 40 20 
Acanemextr 

Puce. 2. KommoneuTublii cocraB x0podopMHoro 9KcTpakTa OuTyma 
A “3 nopogx yrueHocHoro ropusoHTa Kyi6pmuesckoro TlopomKba. 
Butymp: / — “3 amespomutTos, 2 — v3 aleBpouMTa CHbHO yrsM- 
ctoro, § — u3 rinubl, 4 —v3 PMH HW apruIuTOB yraucTEIx, 5 — u3 
YIIMCTHIX ClaHyeB, 6 —u3 yruel; 7 — HepTH u3 yreHOCHOrO [o- 
pusoHTa KyOpmmescKkoro IlopomKbs: cpequuii coctas, 10 K. ®. Po- 
MOHOBOL vu Ap.(°): 8 —Hedrel, 9 — actbanbToB 
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V3 jjuarpamMbl (cM. puic. 2) BHHO, YTO MO KOMMOHEHTHOMY COCTAaBYy XJOP 
(pOpMHOrO SKCTpakTa OMTYMbI H3 yruieH M asleBpOJHTOB HavOoulee yaJIeHbl OF 
Here; HeCKOJIbKO OlM2Ke K NOCHeHMM pacnoOuaraioTrca OHTYMbI M3 yrsAHCTBE 
ClaHWeB, HW elle OWKe — 3HAUHTeIbHad “YacTb OHTYMOB H3 YFIHCTbIX TIE 
apruiuToB. Bawxe Bcero K Hepram pactonmaraiorca HeKOTOpble OUTYMBI 
YIJIMCTHIX TMH WM aprHJJIMTOB, W3 CHJIbHO YrIHCTOrO alleBpOuTa HU M3 TMH 
KOTOpble Ha STOM OCHOBAHHH MpeAMONORUTEMbHO MOXKHO COMMKATb C OUTYI 
MM Hedranoro paya. Octambuble %e MepeyHcseHHble BbIIMe OHTYMbI, yYHTEIB 
B OCHOBHOM yTIvIMcTbIlt XapakTep OpraHMuecKOroO BelllecTBa, C KOTOPbIM OHH CE 
3aHbl, BUMMO IIpHOuMxKaloTCA K YFrOJIbHbIM ONTYMaM. 

CooOpasyxicb C JaHHbIMH Masleoreorpapuyeckol oOcTaHOBKH HU yUUTHIB 
BCe OXAPaKTePH30BaHHbIe BbILIe CBOMCTBA OHTYMOB VM OCOOEHHO HX JIeMeHTapH 
HM KOMMOHEHTHBIM COCTaB, MOXHO MpefmoaraTb, YTO eC/IM B CYyIeCTBeHHO 
YaHOH Tove yruieHocHoro ropH3soHta KyiOpnuesckoro TlopomKbaA A pol 
XOMMIO HedrecOpasoBaHve, TO OHO HMeO BeCbMa OrpaHWyeHHble MacuiTad 


Beecow3nbllt HayyHO-HCceqOBaTebCKH Tloctynu0 
reolOro-pasBeOuHbI HepTaAHOw HHCTHTYT 22 X 1956 
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sp. 57 (1951). % B.A. Ycneucxkuii, A. I. WumKxosa, H. A. AnTOHOBC Kam 
Tp. BHHIPH, s. 28 (1949). ®K. ® Pogunonosa, A. © Craposoktom 
H. B. Kamepcxas, Tp. Bcecowsu. nepreras. uxcr. (BHMM), s. IV (1954). 
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Aorkaango Axaygemun nayxk CCCP 
1957. Tom 113, Ne 2 


PEOXHMHA 


B. A. TOJIMAYEB 


0 CESOHHbIX KOJIEBAHHAX PACTBOPEHHOPO KHCJIOPOJA 
HA BOJIBUIMX PIIYBHHAX BAMKAJIA 


(ITpedcmaeaeno axademuxom J. B. Haauexunoim 3 IIT 1956) 


Alapuo ycranopsieno (*), YTO BOJLI Ha OombuMX rryOuHax Bailikana 6oraThl 
TBOPCHHBIM KHCJIOPOAOM. OAHaKO O Ce30HHbIX KOJIeOAHHAX KOHMeHTpalHu 
MOpOa B STHX COAX HHYerO, HIM MOUTH HHYerO He OblWIO H3BeCTHO. 

OOpiuHasd CX€Ma Ce€3OHHbIX H3MeHeHHH cojep2xkaHuA pacTBOpeHHOorO KUCIO- 
ja B HWKHHX CJIOAX BO O3epa — C OCeEHHHM H BeCeHHHM MAaKCHMyMaMH U 
IbIUMM WIM MCHbIUHM JePHUMTOM 3HMOH HU JeTOM — CBOLicTBeHHa MOUTH BCeM 
SECTHBIM O3epaM C YCTOHYMBOM TIpAMOM TepMHuecKOH cTpaTHpuKaunel se- 
1H C OOpaTHow — 3HMoli. OqHako orpomuple ruyOunbl Balikana uv mpeycras- 
HWe O 3Ha4HTeIbHOM 3aCTOMHOCTH ero TIYOMHHBIX BO NO3BONAIM paccuH- 
BaTb Ha OOHapyKeHHe H3BeCTHOrO CBOeoOpa3HA Balikala Wu B 3TOM OTHOLIe- 


A, 
Haunuaa c 1948r., Batikanbckol mHMHONOrHUeCKOH CTaHIveH, BxXOsAUeH 
qa B coctaB Jla6opatopuu osepopeszenua AH CCCP, Onin0 mpopegeno mua- 
MepHoe vcceqoBaHHe THypoxumMuu Balikana. Cpequ mMatTepwanos, coOpax- 
X ABTOPOM IIpH yuacTHH COTPyJHHKOB Ha3BaHHbIX y4pexKeHHH, UMeeTcaA 
| CepHii, OTHOCAIIMXCA K MYHKTAaM B JByX HaHOomee rmyO6okux BnayuHax 
kala: B cpeqHem Balixane, B 11 km kK IOB or M. Yxau (rayOuHa Gosee 
)O m) 4 B 1oxKHOM Balixage, B 11 xm xk IOIOB or. JlucrBennunoro (ray6una 
aee 1400 m) (ra6n. 1). 
LT. 10. Bepemaruu (?) Bpigenser B Balikane rmyOxe 1000 M «noqsony ray- 
HHOrO 3aCTOA», XOTH H C OFOBOpKOH, YTO NMoO_s80Ha rayOMHHOrO 3acToA 
| XapakTepusyeTcaH aOcOIOTHBIM 3aCTOeM ee BOJ|HBIX MaCC HM MOJIHOM 
AaMMUeCKOM pa3s0OleHHOCTbIO C BBIIeexKallMMA CAOAMH. OcoOeHHO 
AUHTeIbHbIE TMepeMellleHHA BOHBIX Macc, M0 BepelllaruHy, Mmpwypouvenbl 
lOSJ[Heli OCeEHH, KOFa OXJa2KeHHbIe MOBCpXHOCTHbIe BObI O3epa UMeIOT BO3- 
*KHOCTb MloMacTb Ha w0Oble ruryOuubI Balikana. O crelleHH 3acToMHocrH ruy- 
HHbIX BO Balikala MO2%KHO CYJMTb, B YaCTHOCTH, NO XapakTepy perkuMa pac- 
)peHHOrO B YTUX BOax KUcMOpoya. Ha puc. | MbI IpMBOAMM NOCTPOeHHbIe Ha- 
KPUBble H3MeHeHHi BO BPeMeHH KOHIeHTpallwt Oz 10 AaHHbIM 3a 1948— 
51 rr. [paduk y6equtTenbHO CBHJeTeIbCTBYeT O HasIHUMH 3AKOHOMEPHbIX Ce- 
IHbIX H3MCHCHHH KOHIeHTpalluH pacTBopeHHoro Oz B Bosax Oo/bIUIMX ray- 
y Baiikana. EcrecTBeHHO, TO B pa3Hble Tob! CTeMeHb Ppa3sBHTHA IpOLeccos, 
DeMeMAIOUIUX W3MeHeHHA STHX KOHIeHTpallMH, pasJM4Ha, 
[Ipouuknopenne pacrBopenHoro Oz Ha rayOuHbl Balikasa BO3MOxKHO TlyTeM 
pbysuu V3 BbilllenexKallux cl0eB, MyTeM MeXaHHYeCKOrO 3aXBaTbIBaHHA 
tyxa (OOBOaKMBaHHe, MOpb!) OceAaloulHMH TBepAbIMM YaCTHWaMM HU, Ha- 
iell, C OTHOCHTeJbHO OoraTbIMH pacTBOpeHHbIM Oz BOJaMH, MPOHHKAIONIMMH 
ya Cc MeHbUIMX rsyOuH. [pu 9TOM pOb KOHBEKIMOHHBIX TOKOB, CBASAHHBIX C 
(epaTyPHbIMH H3MCHeCHHAMH B BepXHHX COAX, a PABHO HM NMOrpyKaloulAxcsa 
[, MHTaouHx o3epo (MpHTOKH) AA OomDUIMx riy6uuH Balikana BeposATHO 
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xa a eYodorouy osonHedoaioed og1oonurox 4 oa edXiedouway 


Urak, 3a neckoapKo Mecaues Ha Gombummx rayOunax lloTpeOisetcA Gowee 
% colepxKallerocad TaM pacTBopeHHorO KuCAOposa, T. e. Gomee | mr/a. Boc- 
AHOBJICHHe Ke MOTPeOeHHOrO KHCOposa MpoucxoyuT 3a 1—2 mecana. O6s- 
HHTb TaKOH TeEMM BOCCTAHOBJEHUA Wuppysneli HeBOsMOXKHO — TaK Kak KoaKp- 
mMeuT Judpysuu Oz B Boje cocrapaser no Hiifner’y (4) 1,62, ua sto norpe- 
Baloch Obl MHOrO JieT. CoBepuieHHO He3HauMTebHOe MpHcyTCTBHe B BOax 
(HKasla Ocejaloulux TBepAbIX YacTHI, (°) s3acraBaer OTOpPOCHTb MbICIb O 
‘AKTHYCCKOM 3HAYCHHH MOCTYNeCHHA KUCMOpOa H STHM IryTeM. B TO Ke Bpe- 
1M Audpysun, W MexanwyueckKHit MpHHOC Cc TREP AIM UACTHILAaMH B KaKOli-TO He- 
AYHTebHOH CTeMeHH KOMMeHCHpyeT YacTb NOTPeOeHUA pacTBOpeHHoro KHC- 
poya Ha OombWINX rayOuHax Baiixana. , 


me/f 
Wa 


ff 


eee REN 


LY | aw lu] a [x [xr Dar 7 [7 [| 


Moraithi Mecaub/ 


Codepmanue 02 


Pue. ft. Ce3oHHble KoeOaHUA COmepxKaHWA PaCTBOPeHHOrO KUCcIOpONa Ha GoM_UINX 
rayOuHax Baltikana. A —Cpeguni Baiixan; pats! HaOmogeHui: 8 XII 1948 r., 
31 VIII 1949 r., 28 XI .1949 r., 19 VI 1949r., 16 VIII 1950r., 28 X 1950r., 
9 If] 1951 r.; B — }Oxwxuprii Batixan: a — na rmy6une 500 m, 6—700 m, e—1000 m, 
e—1l400 m, 0d — 1500 mM, e—1700 m; wyatTnt HaOmoyenuit: 15 XII 1948 r., 
23 VUI 1949 r., 6 X 1949 r., 23 XI 1949 r., 20 VI1950r., 17 VII 1950r., 
ZO NTH 950 pew pe 950er:, 2401 1951 ir 20s diel O5iien! 


_ Takum o6pasoM,"MbI IIpHXOJHM K BbIBOJy, YTO OCHOBHbIM HCTOUHHKOM 060- 
weHHA TJIyYOHHHEIX BOX Balikana pacTBOpeHHbIM KUCOPOJOM JOJDKHO 
BJIATbCA MepeMelUHBaHHe HX C BOJaMH, MOCTYyMaIollHMH C MeHbIUIMX riyOuH, 
CJIOHKHOM Tpowecce BHYTpeHHero BOOOOMeHa B O3epe. Tpaduk HariaAHO T0- 
a3bIBaeT, UTO STOT Mpolecc IpWypounBaeTca K MeCAIaM MO3HeM OCeHH, KOr- 
A OCOOeCHHO CHJIbHbI HW YaCTbI BeTpbI Ha Balikasie HM Korjla BepXHWe COTHH MeT- 
OB BO O3epa OXaKeHbI U Oosee HH MeHee rOMOTePMHUHBEI. 

- Tlosyueocennuli nepuo ABIAeTCH eCHHCTBeHHBIM B Toy, Kora B rayOnH- 
bIX BOJaX BUaHHbI cpeqHero Balikana, T. e. rmyOxe 500 M, IpOMCxXOJUT Boc- 
raHOBJIeHHe MOTpeOmeHHOrO KHCOpoya. B toxwKHOM Ke Baiikase, Kpome To- 
), CKa3bIBaeTCA BJIMAHHeE BTOporo — BeceHHero — Tepvofa yCHJIeHHA BHYT- 
eHHero BOMCOOMeHa. Dror Mepvox Mpuxoxutrcn Ha rmyOune 500 M Ha HIOHb, 
a rmyOune 700 M — HeckombkKo m03x%Ke. Ha Balikane uioHb — lepBbIlt Me- 
1, KOra O3e€PO MOMHOCTbIO OTKPBHITO OT Iba. BepxXuue cOu BO] osepa Ipo- 
JEBAIOTCH MeJICHHO, WH HMCHHO K STOMY BPeMeHH IIpHypoveH BTOPOH TlepHoyl 
CHJICHHAA BHYTPCHHUX MepeMeleHult BOAHBIX Macc B osepe. K rayOnHe Oomnee 
250 M BJIHHHe STOTO BTOPOTO, BeCceHHero MepeMemmMBaHusA BO saTyxaeT. Mox- 
0, BIIPOYeM, AOMYCTUTh, ITO BIIMAHHE 3TO MpOHNKaer U TryOxKe, OMHAKO B STOM 
tydae OHO He BHIXOJUT 3a Npefenbl KOMMeHCALMH pasBuTuA Aeduunta pac- 
30PeHHOTO KHCOpoya*. 


* Ha Oompiioe 3HaueHue OCeHHel M BeCeHHeH WHPKYyJAUHH BO CpexM Mpoweccos, nocTas- 
HOULUX KUCHOpO Ha Gombumne rayOunst Baiixana, I. 10. Bepemarun yKasprpau ene B 1927 r. (?). 
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Tlorpe61eHue pacTBopeHHoro KUCHOposa B OOVbIIAX rayOuHax Batixama, 
[bIXAHHe XKMBBIX OPraHH3MOB HM OKHCJMTeMbHbIC MpoOleccbl NpoTeKaeT B  YCiI 
BHAX IIpakTHYeCKH HeH3MeHHbIX B Pofly TeMMepaTyp BOAbI, B OTCYTCTBHE OCB 
U[@HHOCTH MH TIpH BepOATHOM OTCYTCTBHM CYLICCTBEHHbIX Ce3OHHBIX H3MCHEHI 
B KouIMUeCTBe OOHTaRUUX OpraHHsmMoB. V3 BceH rpynmbl STHX MpPOWeccoB ¢ 
3OHHbIM| XapaKTep MOKeT HMeTb JIMIb pasJOHKeHHe OPraHHyecKUX BeLICCT, 
OnyCKarolluxcAd Ha PulyOHHY B pasHbIX KOMMYeCTBAX B PaSHbIe MECAILbI POM 
STO OTHOCHTCH K OTMepIeMy laHKTOHY, a TaK#Ke K TeM, TO MpeHMYIlecTE 
PACTHTebHBIM, OCTaTKaM, KOTOPbIe, OCOOeHHO B MaBOAKU, BHOCATCH B Baitxa 
efO MHOPOUMCJICHHBIMM IIPHTOKaMH HM HelMOCpeCTBeEHHO CMBIBaIOTCA C Oeperol 

6 q  Mspecruad poulb DpMHaviexkuT 

mefn * 3)\€Cb TaJIbIM MH JIMBHEBbIM BOs} 
jam. Hu ckopocru norpy ene 
9THX UYACTHL, HH CTeleHb Ff 
pasloxKeHUA, B KOTOPOH Off 
JOXOAAT WO Sombpuux ryOu 
oka He H3BecTHHI. EcM cyQur 
110 KPHBbIM AA rayOuH 1406 
1500 u 1700 M, MakcuMyM IC 
TpeOJIGCHHA PaCTBOPeHHOPO KU 
opofa TIpHxo,UTcaA Ha MepHo 
C HIOIA MO CeHTHOpb H, BOS 
MOXKHO, Ha AHBAPb HM *eBpadk 
ConoctaBJIaa JaHHble Tpex ce 
pul qo ray6un 200; 790 u 9001 
lr. 10. Bepemarun (*) yeraHas 
JIMBaJl CYUeCTBOBaHHe B Ty=): 

TY wm [alum] x [x [xr [xa] 7 [7 | ah) OMHHOH 30HE 3HMHErO MHHMMY=) 
MecAuel Ma pacTBOpeHHoro KHcOposa 

Puc. 2. Ce3oHubie KomeGaHusa coyepxanus pacrsopes- TakHM oOOpa3s0M, HeECOMHeHHO 
Horo KucOopoga B palione Maputya,; a—HarnyOuHe yTO [peBbIINeHHe MOTpeOmeHy 
TOD, 6 lO: 19055. 21886 6 IIT KHenopoga BRONAX CONG 
riy6uH Balikasa Hay ero po 

HHKHOBeHHeM Tyla YCHJIMBaeT: 

CH B OTJCIbHbIE MepHOsbI ofa, YTO HaKJlaybIBaeT CBOH OTMeyaTOK Ha Xapak 
Tep HW pa3MaX Ce3OHHbIX KOeOaHHH COJepxKaHHA pacTBOPeHHOTO B STHX BO: 
wax KHCOpoa. 

B matepvanax BalikaibcKOM JIMMHOJIOrHueCKOH CTaHILMM 3a MpexKHve Toph 
JIMUb JIA OMHOTO IlyHKTa, pactouoxweHHorO B 3 kM oT Oepera, B Mapnry: 
(1O*KHbIM Balika), MMeeTCA JOCTATOUHOe KOMHYECTBO JAHHBIX O COJepxKaHHl 
pacTBOpeHHOTO KHCOpOa B rTyOHMHHBIX BOJax Balikana 3a pa Jer, NO3BOMa 
1OULHX MOCTPOUTb rpaduK (puc. 2). Pas6poc rouek s3yecb 3HAUHTeNbHO GoVbUe 
yeM Ha puc. 1. Oro OObACHAeTCA TEM, UTO CaM IYHKT HaGmIOfeHH HaxouTes 
B OOMaCTH KpyTOrO NOABOAHOTO CKOHA BOWH3H Oepera, a TaK2xKe TEM, TO aH 
Hbl€ OTHOCATCA K pasHbIM rojam. Ppabuk NoATBepxKaeT yCTaHOBJIeHHY!0 Bbillle 
3aKOHOMEPHOCTb Ce30HHbIX KOJeOaHHH pacTBOpeHHoro Kucmopoga. Pasanune 
3aKJOUaeTCH JIMMIb B OombiueH riyOMHe NPOHHKHOBeHUA BIIMAHUA BTOpPOTO, 
BeC€HHero TepvoOfa ycHeHHA MpoleccOB BHYTPpeHHero BOOOOMeHA, TO H eC 
TECTBEHHO B OOacTH OeperoBoro cKOHa. K comaseHHIO, NOCTPOHTb KpuBYW 
AA raryOuHb! Oonee 1000 M He yJlamocb 3a OTCYTCTBHeEM JlaHHbIX. 


JIla6opatopua osepopereHua Tloctynuno 
Axkayemuu HayK CCCP 2 IIT 1956 


Codepkanue Ny 


WHMTHUPOBAHHAA JIMTEPATYPA 


1T. 10. Bepemarun, JAH, A, 20, 327 (1927). 21.10. Bepema ny 
COopu. akay. B. W. Bepnagckomy Kk naTumecaTueTuio jeaTembu., 1936, cTp. 1207-— 12303 
°T. 10. Bepemaruu, Tp. Kom. no usyy. 03. Baitkan, 2, 77 (1927). 4C. Hiifner, 
Ann. d. Phys. u. Chem., N. F., 60, 134 (1867). ®T. 10. Bepemarun, Baitxan, 1947. 
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ornagn Akayemun nayx CCCP 
1957. Tom 113, Ni 2 


BHOXHMH A 


JI. B. CJIOMKEHHKUHA nu uaex-Koppecnonzent AH CCCP C. E. CEBEPHH 


BJIASHHE JEA®®EPEHTALLHMNM U JES®®EPEHTALLMM 
MBIW HA COJEP)KAHHE B HHX JMNENTHOB 
KAPHO3SHHA H AHCEPHHA 


POBeJeHHbIe HAMM HCCeEQOBaHHA NO H3YYeHHIO BIMAHUA JeCcuMMaTH3aHH 
epeHTalun u jesdPepenTalMu MbBILUIMbI Ha WpoTeKaroulve B Heli npo- 
aI yrleBoXHO-ocopHoro H OKHCIMTeNbHOrO OOMeHa MOKasanH, 4TO Hapy- 
ie yrleBoquHo-ocopHoro oOOMeHa HaOsOaeTcA NOCHE BbIKIOUeCHHA JBH- 
MbHBIX BOJIOKOH CeaJIHUIHOrO HepBa M YaCTHUHO MocNe BbIKJIOUeHHA UyB- 
T@JIbHBIX BOJIOKOH ero. Hapylenve jpixatenpuoro boccbopunupoBannsa 
JOM CTeMeHH) HMesO MECTO TOKO B JesppepentupoBannbix Mpmuiax. [pu- 
if BO BHHMaHHe YyCTaHOBJIeCHHOe paHee BMAHHe UNeENTHAOB KapHosHua 
cepHHa Ha yrueBofHo-ocopHblt HW OKHCIHTeTbHbIt OOMeH (174), MoxKHO 
olaraTb, UTO HapylWleHve STHX MpoweccoB compoBowaercA H3MeHeHHeM 
4eCTBa HaSBaHHbIX JMNeNTHAOB B Mbiuiax. B cBasu c 3THM ODIO MpoBe- 
wsyueHHe CojepKaHHuA KapHo3HHa 

HHcepHHa B jJleadpepeHTHpOBaHHbIx Ta6auna 1 
(pepeCHTHPOBaHHbIX MbIIMIILAaX. 

13 JIMTepaTYpHbIX JaHHbIX H3BeCT- Comep»k anne AWNCUTH OB KapHO3SHHa H al- 
YTO TlepepesKa CMelaHHOro cTBOsIa a Mee woe ck eels 
JIMILHOTO HepBa Ha paHHHX cpokax vale 

€ omepaluu He BbISbIBAeT H3Me- 


4 B COJepKaHHH KapHOSHHa B — Mara omira | M@PG59ME | Ancibem oe 
PBUpoBaHHoH Mpruite (°). Ha Gomee (Gee) 
HUX Cpokax HaOs0JaOcb 3aKOHO- 
oe HW mporpeccupyroulee yMeHbule- 30 VI 1955 | 259 468 727 
‘cojlep2KaHus KapHOSHHa; Cojep»xKa- on S Le e : a ae ; 
Ke aHCepHHa B MepBbIli NepHOAMO- 58 ¥X jo55 | 194’ 300 rae 
1aJlOCb, a MOCM€ JVIMTEMbHBIX CPOKOB 4 XT 1955 | 194 927 424 
epee oe mse) ywermuaroen (ies | aes | i | ae 
bIKJIIOUCHHe KAKHX BOJIOKOH ceja- , * 
[HOO HepBa BbISbIBaeT HaOJOAaeMble 2OGIE 10000) 8S Se ie0 De 
eHeHUA B COfepKanHH KapHosuna 
HcepHHa JeHepBHPOBAaHHOM MbILIIBI, Cpeaune 
{BAJIOCb HeEACHBIM. 3HaueHHA 188 ,9 427,4 616,3 


O6bekTOM uccHeOBaHUA Cy KHIM 

OcyIble KOIIKH, KOTOpble lipeqBapH- 

5HO T10f{BeprasIMcb onepallHH Jleaddepentalud WyTeM O{HOCTOpOHHeH mepe- 

KM 3aHHUX CMHHHOMOSPOBbIX KOPelIKOB H yaJieCHHA CIMHHHOMOSTOBBIX TaH- 

ep oT L; 20S2, uHorga Ly vu jeaddepenTaluu MyTeM OJHOCTOPOHHeH Mepepes- 

epeqHux kopewkos oT L; fo Sj, HHora H Lg. Tina uccmeqoBaHua Uuc- 

b30BAJIMCb HKPOHOMKHbI€ MBILILbI OMe€PHPOBAHHOW KOHEYHOCTH, CHMMCTPHMHbIe 

OHOXKHbIC MBILLIbI CYKUIM B KayecTBe KOHTPOJA. 

Hapecka MpIIeUHOM KallMUbI pacrupasiacb ¢ 2-KpaTHbIM OObeMOM 5% -ro 

TBOpa TpuxsopyKcycHol KucHoTHI. [loc1e nepBoro WeHTpupyrupoBanus cue- 

alo MpOMbIBaHHe MbIIMeTHOrO ocaKa 2,5% PacTBOPOM TPUXJOpyKCYCHOH 

norbl 3—4 pasa. B TpuXJOpyKCYCHOM SKCTpakTe NPOBOAMNOCh — ompeAeue- 
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HHe COjepxKaHWA KapHOSHHa M aHCepHHa MeTOJOM paclIpeseIHTeAbHC 
mMatorpadpuu Ha Oymare. B KauecTBe paCTBOPHTeA CITY HaCbILLeHE 
Wo eHow BMpHCyTCTBMM NapoB cOJIAHOM KMCOTHI. XpoMaTorpaMMa I 
JlaCb JMa30peaKTHBOM WIM HHHTHAPWHOM (B 3aBHCHMOCTH OT Ie HC 
HMA) WOcIe THlaTeXbHOM SKCTpakUMH M3 OymMarnH deHoa TOPAYHM alk 
Hunrnypunoppie xpomatorpamMbl @uKcupoBasHcb 0,1% pacTBOpoM 

KMCJIONW Mej\M, IPMroroBJIeHHOM Ha alleToue. Kpome Toro, IpOBOAMJOCb KOM 
MeTpHueckoe ompefesmeHHe KapHosHHa C AuasopeaKTHBOM (°). 


a 


“ine 


oa a 


Puc. 1. Comep»kanne’kapHO3HHa B KOHTPOJIbHbIX H Jeac)(pepeHTHPOBaHHbIX HKPOHOXK- 
HbIX MBIUWAaX KowKU. /—J/] — craHjapTHble MATHa KapHo3MHa (BepXHHH PAX WA- 
ten: 5, 10u 15 y) uwracruzuna (HuxHee naTHO 5 y); 1 — 4 — TpHxsopyKcycHBle 
9KCTpakTbl H3 HKPOHOXHHX Mb: JH 2—syopoBaa Koka, 3 u4 — cnycra 
36 gue mocie onepayuH ogNocToponHel yeabpepentayuu; K — KoHTpoubHaA 

mMpuuma, JJ — neapdepenTupoBaHHas Mpilutya 
B ta6a. | UpHBoAATCA pesysIbTATbI NO ompeyeseHuIo COsepxaHnA KapH 
Ha H aHCepHHa B KOHTPOJIbHOM HKPOHOXRKHOH MbIIUMe KOWKH. CorsacHo mossy 
HbIM JaHHbIM, B AKPOHOXKHOM MbILIMe KOWIKH B HOpMe CyMMapHoe cojep 
JIMNCNTHAOB KapHO3HHa HW aHcepHHa CocTaBJIAeT B CpeqHeM 616 mr% Ha Bulam 
Bec MBB. Ha onto KapHosHHa mpHxoqutca 189 mr%, H aHcepH 
427 mr%. OTH Be MUMHbI OM3KU K IpHBeeHHbIM B padore Ilana’u Buapcona 


Puc. 2. CofepxkaHHe KapHO3HHa B KOHTPOJIbHbIX H JeappepeHTHpOBaHHbIX UKPO- 
HOMKHBIX MbINNax KoWKU. J — JJ] — craHapTHbie MATHA KapHOsHHa (BepxXHHii 
pay maten: 5, 10 u 15 y) m rucruguna (HHxKHee NATHO 5 y); /—4 — TpHxn0p- 
YKCYCHBIC SKCTPaKTbI H3 HKPOHOXKHbIX Mb: J —cnycTa 14 qHeli Moce OMepa- — 
WH OAHOCTOPOHHeH Jespepentrannu (KoMYeCTBO 9KCTPakTa cooTBercrByer 10 mr 
TKaHH); 2 — cnycta 20 nHeli Nocne onepuanu (KOMMYeCTBO 9KCTPakTa COOTBETCTBY- 
er 4,4 mr TKann); 3 — cnycra 23 AHA Nocse onepauHH (KOHUeCTBO SKCTpakTa CO- | 
orperctpyeT 46 mr TKaHH); 4—cnycta 29 gHeli nocne onepannu (KOnMUeECTBO 
SKCTpakTa cooTBeTctsyeT 5 mr TKaHH); K — KouTpoabuaa mobuuya, J — peadde- 
PeHTHpoBaHHaA MBIA. 


JTeabepenrallnA MbILIMbI IPHBOLMT K HeOOMbINOMY yMeHbIeHHIO cosep? 
HAA KapHO3HHa — pasMdve He IpeBpimaer 18% (prc. 1). Cogep»xannue al 
pHa, MO-BUMMOMY, TO,BepxKeHO MeHbIIHM H3MeHeHHSAM. x 

Ha puc. 2 4 3 BuyHO CofepxKaNve KapHOSHHA B KOHTPOJbHBIX UH Jeaddepe 
THPOBaHHbIX Mbliliax. Kak BHHO, yxKe cnycta 14 qHel nocue onepal 
cojlepxKaHve KapHOsHHa B JesPepeHTMpOBaHHbIX MbIIINaX Pe3KO yMeHDbItla 
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nycta 36 yHeli KapHosHH copcem ucuesaer. Hecmorps Ha 970, rHCTHAMH B 
(bepeHTUpOBaHHIX MBILIaX He OGHapy2xKuBaeTCs. 

[poTHBOMONO*KHbIe PesyAbTATbI Obi NOMYYeHI pH oMpekemeHUH cojep- 
aA alcepuna B jespbepenTupoBaHHBIx MBINLaX (puc. 4). Uepes 14 queli 
€ ollepalluu cofepKanne ancepHna B JexpdepeHTHpOBaHHbIX MbILNIaxX yBe- 
BaJIOCb WH OCTABaJIOCb MOBbIMMEHHbIM Jake ciycta 60 AHeH Mocme onepa- 


) 


Puc. 3. Cozep2kanve KapHO3HHa B KOHTPOJIbHBIX H JesdpepeHTHPOBAHHbIX HKPOHO- 
2KHBIX MbIMIWax KowKH. /—///— craHyapTuble MiTHa KapHosHHa (BEpXHHH pxAL 
nateH: 5, 10 u 15 y) u rucruquHa (HHxKHee MATHO 5 Y); 1—3 — TpuxmopyKcy- 
CHbIe SKCTPaKTbl H3 HKPOHOMKHBIX Mb: /—cnycta 36 Hei NocTe onepanHH 
OHOCTOpOHHeH eapiepentamHH (KONHUeCTBO 3KCTpakTa H3 K-MpIII cooTBeT- 
eTsyeT 5 Mr TKaHH, a u3 JJ-mpmumy — 13,3 mr); 2— cnycra 45 quel Mocie one- 
palHH (KoMYecTBO 93KCTpaKTa H3 K-MbILII, COOTBeTCTByeT 4 Mr TKaHH, a H3 
Z{-mpiuy, —10,6 mr); 3 — cnycra 60 quel Mocne onepanHn (KomHYeCTBO 9KCTpaKTa 
u3 K- mei cootsercrpyet 4 mr TKaHH, a 43 Z[-mpimmu—10,6 mr); K—Kountpomb- 
Has Mpiima, JJ — yeappepeHTHpoBaHHad MBIA. 


Puc. 4. Coyepxanue aHcepHHa B KOHTPOJIbHbIX H JlespPepeHTHPOBaHHbIX HKPO- 
HOXKHBIX MBINMAX KoKH. —/V — craHyapTHble maTHa axcepnna: 10, 20, 30 u 
40 y. 1[—4— tpuxsopyKcycHble 9KCTPaKTb! H3 HKPOHO?KHBIX MBI: J — ciycTa 
14 qHeii nocue omepanHH OfHOcTOpOHHelt JespbepentanHu (KOMMUeCTBO 9KCTpakTa 
coorsercrsyer 10 mr TKaHH); 2 —cmycta 23 AHA MocTe onepanun (KOsIMueCTBO 
_ 9kKcTpakTa cooTBetcTByeT 6,4 mr TKaHH); 3 — ciycTa 29 He Mocue onepalHHn (Ko- 
JIMUeCTBO 9KCTPakTa cooTBeTcTByeT 5 Mr TKaHH); 4 — ciycTA 20 Hel mocse one- 
pain (KoMYeCTBO 9KCTpakTa cooTBeTcTByeT 4,4 Mr TKaHH); K — KOHTpOJIbHas 
mpuuya, JJ — neappepedTHpoBaHhasd MBIA 


3 COMOCTaBJICHHA NOJYYCHHbIX HaMH pe3yJIbTaTOB C JIHTepaTYPHbIMH JaH~- 
H CTAHOBHTCA OYeBHHbIM, UTO HMerolllHe MecTO IIpH WeHepBaWHH MbILMILbI 
HeHHA B COsepxKaHHH AHMeMTHAOB KapHO3HHa H aHCepHHa NpakTHYeCKH 
CAT TOJIbKO OT BHIKJIOUCHHA MOTOPHBIX BOJIOKOH CeJlaJIHULHOrO HepBa. Tor 
T, 4YTO HECMOTPH Ha YMeHBbUICHHE, a TlOTOM H HCUe3HOBeCHHE KapHO3HHa B 
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MBILUMaX pH HX JespbepenTauun rHcTHAMHAa He OOHAPyKHBaeTcA, CBUJeTE] 
CTByeT, I10-BHMMOMY, He O MOBbIWeHHOM pacilelJIeHHM KapHO3HHa, a O Haj 
WICHHH CHHTe3a ero B JesptbepeHTHPOBAaHHBIX MbILUMAaXx. C Apyrok CTOPOHEI, yB 
JIMYeHHe COJlepxKaHHA aHcepHHa B JespPepeHTHPOBaHHbIX MbILLMAaX MH OMHOB 
MeHHOe YMeHbIeHHe COfep2KaHHA KapHO3SHHa HaBO/MT Ha MBICJb O NOBBILICHH 
CHHTese aHcepliHa, ObITh MOKeET— 3a CUeT METHJMPOBAaHHA KapHOSHHa. 

Ha6moqaemple H3MeHeEHHA B COJepKaHHH aHCepHHa B MbIllllaxX Haxoj,al 
B COriacHH C MOJIyYeHHbIMA HaMH paHee pesyibTaTaMu. CorslacHo aH 
C. E. Cesepuna u H. IT. Meuxozon (°), ancepHH ycKopser oOpaszoBaune € 
raTbIX 9Heprveli docopHbIX CoeAHHEHHK TaBHbIM OOpPasOM IIpH AbIXaTebH 
dboccopuupoBpanuu. B yeadbdbepeHTHpoBaHHbIX MbILUMAaX AbIXaTeNbHOe ocd 
PUMpoBaHve He ToBepraeTca HapylwleHHio, HapsAyy c STMM He HaOsmOae 
CYIIeCTBeHHbIX H3MeHeEHHii M B COlep2KaHUM B HUX ancepuHa. IIpu esdepens 
IMM MbILI[bl, HECMOTPA Ha pe3sKOe HapyleHve TIMKOreHONM3a, [[bIXaTeJbk 
tboctbopumupoBaHve, Kak HavOonee seKTHBHbIM TyTb OOpasoBaHua Oorat 
3HeprHelt cpoctpopHbIX COeMHeEHHH, OCTaBasIOCb Ha JOBOJIbHO BbICOKOM ypOBi 
JIMIIb CJIErKA CHH2KCHHOM 10 CpaBHeHHIO C KOHTpOJeM. BbiTb MO*KeT U3Bel 
HY! pOJlb B STOM HrpaeT aHCepHH, COfepxKaHve KOTOPOrO B JeadepeHTHposa 
HbIX MbBIIMaX He yMeHbIlalOcb, HO yBeJIMYMBaJIOCb. 

Uro 2xe KacaeTCA aHadpoOOHbIX MpeBpalleHHH yrvieBooB, TO, HapsAyy C_ 
HapyllieHvem B jleaddepeHTHpOBaHHbIX HM JespPepeHTHPOBaHHbIX MbILLIh 
HMeJIO MECTO H YMeHbIeHHe COJepKaHHA KapHO3sHHa. OcoOeHHO OTUETVIMBO § 
IIpOABHNIOCh MpH JeadpepeHTalHn MbIWUbI. YcTaHOBJeHO, YTO KapHO3HH 
MYyJIMpyeT riaBHbIM OOpa3oM TeyeHHe peaKUMH TIMKOJIMTHYeCKON OKCH Ope) 
WMH, COMNpAxXeHHOH c docdopusupoBauHem (1,2). Tlocmequaa xe B jesddepe 
THPOBaHHbIX HKPOHOKHbIX MbIMaX KOWKH HapyllaeTca HeCyLWeCTBeHHO, 
TO K€ BPCMA 3HAUHTEIbHbIM HapyWIeHHAM NosBepraetca cocdopoiH3s rauKore 
Ha, T. €. peaKUHH, Ha KOTOPylo OOaBsIeHHe KapHO3HHAa, MO-BHAMMOMY, BJIMAR 
He OKa3bIBaeT. 

TakuM OOpasoM, Mepepeska 3aHHX CIIMHHOMOSPOBbIX KOPelIKOB H ya 
HHe CMMHHOMOSPOBbIX aHTIHeB IPHBOMT y KOWEeK K HeCYyIeCTBeEHHOMY YMék 
WI€HHIO COfepxKaHHA KapHO3HHa; COjJlepKaHve aHcepHHa MpaKTH4eCKH He 
MeHSeTCA. 

Ilepepeska lepeHHX KOpelIKOB CNHHHOrO MO8ra BBISbIBaeT YMeHbILeH! 
a Ha Ooslee MO3AHUX CpOKaX HM MCUeSHOBeHHe KapHosuHa. CogepxKanue 2Ke aH 
pHHa yBeIMYMBaeTCA M OCTaeTCA MOBBILeHHBIM ciycTa ake 60 Hel TOG 
onepallun. 


MockosBcKHit FocyapcTBeHHbIM yHHBepcuTer Tloctynuao 
um. M. B. JIlomoHocosa 29 XI 1956 
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TrEOJOLH A 


| A. P. AHAHbEB u 9. A. EFAHOB 


0 BO3PACTE BbICTPAHCKOH CBHTbI HA IOr0-BOCTOKE 
| SATIAQHOM CHBHPH B CBA3H C OTKPbITHEM B HEL 
LOSTIGMA KILTORKENSE HAUGHTON B PAHOHE Y)KYPA 


7) 
(I]pedcmaezeno axademuxom H. M. Cmpaxoeoim 24 X 1956) 
3pacT ObICTPAHCKOM CBHTHI, 3aseralolleli B OCHOBAHHH MMHYCHHCKOli ce- 


aHee MHHYCHHCKad CBUTAa) M WIHpOKO pasBUuTOH BO BCex BHaquHax Muny- 
oO mpornOa, WO cHxX Nop AucKyTupyercs. OHHMH ucceqoBaTelAMU 


WIONbHBIM CJIOSIM (4): 


953 r. B OTOXKeHHAX ObICTpAHCKOH cBuTHI HasapoBcKoli BNaqMHbl (HaH- 
ceBepHand H3 repUMHCKHX MexropHBIX MunycHHcKux Biagqun) 9. A. Era- 
| Oblm0 OOHapy2KeHO MeCTOHaXxO*KeHve MCKOMAaeMbIX pacTeHuli, u3sy4eH- 
. P. AnaHbepbiM HW OKa3aBLIHXCA UpesBbIVaHHO HHTeEPeCHbIMH JIA Cyx- 
/O reojlorHyeckOM BOospacTe STOH CBHTbI. OTO MecTOHaXomeHve pacio- 
O B IIpaBOM CKJIOHe OBPara, TAHYIWLerocad OT 2KeNe3HOMOPOXRHOW BbIEMKH 
/CTb-COCHOBKY, IIpHMepHO 8,5 KM K BOCTOKY oT Tloculequel, B Y2xypcKOM 
> Kpacnospcekoro kpasa (puc. 1, 2). TeranpHpimu uccieqoBaHuAMH ycTa- 
10, UYTO CJIOH C HCKOMaeMbIMH paCTeHHAMM 3aJleraloT IIPHMepHoO B cpel- 
acTH BpicTpAHCKOM CBHTbI, HMeIOULeH CJeyIOWHH pa3spe3 CHH3y BBepx: 
2JICHbIM JOJIOMHTOBbIM TOPH3OHT, 3asleraloulHi Ha KpaCHOWBeTHOH Tose 
ro jepoHa, 3—4 mM; 2 — HWKHAA Nauka 2XKeJITO-cepbIX MAaCCHBHBIX H 
IOHCTHIX TlecuaHHKoB, 20—30 M; 3 —~- H3bIKUYJIbCKHH PbIOHbIi TOPH3OHT 
‘TOHKOCJIONCTHIX KapOOHATHO-IrIMHHCTHIX CepbIX NOPO, MOLLHOCTbIO He- 
<O MeTPOB, MepeMoIHeHHbIX HXTHOpayHoH: Acanthodes lopatini Rohon 
»pis gracilis Woodw., Gyrolepidotus Schmidti Rohon (onpegenenna 
O6pyuepa); 4 — BepXHAA TOMA MpeHMyUeCTBeHHO TecuaHHKOB Hi 
\IHTOB X%KeJITO-CepbIX MH 3@JIEHOBATHIX I[BeETOB C MPOCJIOAMH H3BeCCTHAKOB 
putos, 70—80 mM. O6ulad MoUlHOCTb CBHTBI B OKpecTHocTAX A. YcTb-Coc- 
‘TlO JaHHbim OypeHux He mpeBpiuaer 100—120 mM. BpicrpaucKkaa cBurTa, 
¢ cormacHO MOACTHMAIOULHMH ee BepXHeJeBOHCKHMH KpaCHOIBeTHbIMH 
aMH, Ha yu4acTKe 2%KeslesHOOpomKHaA BbIeMKa — J. YcTb-CocHoBKa 0OO6- 
 MOOry!O CHHKJIHHaIb, MpopesaeMy!0 Ha BCeM 9TOM IIPOTAKEHHH OBpa- 
COHTAKT Me2XKJy KPaCHOLBeTHLIMH OTJIOXKCHUAMM BepXHero AeBOHAa Hi Obl- 
‘KOH CBUTOM XOPOUIO BCKPbIBaeTCA B 2%KeesHOMOpORHO BbleMKe H BOVIN- 
YcTb-CocHoBKH (puHc. 2). 

KoNaeMble pacTeHua, HafijeHHple B us00MINM B OOHaxKeHHH 1028 
Heli yacTu 4 ropu30HTa, IpeAcTaBIAIOT COOOIO OTMeYaTKH B CBETJIO-CepbIXx 
WIHTAX, CHJIbHO H3BECTKOBUCTHIX Ha BbIBETPeJIbIX NOBepxXHocTAXx. Opra- 
Oe BeIIeCTBO Ha HUX He COXpaHHWJIOCb, 3a HCKJIOUeHHeEM pe{KUX OOpas- 
CBexKUM “3N0MoM. Hecmorpa Ha 9TO, OTHeYaTKH OKa3a/IHCb JOCTATOY- 
HBIMH U NOsBOMMI onpesemuTS 6e3 KakuXx-1H60 coMHeHHi. Cyclostigma 
ense Haughton, C. Carneggianum (Hr.) Nathorst u Sphenophyllum 
errimum Nathorst. 
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Hav6oupumii. wuTepec MpeycraBuAIoT OTHeYaTKH, MO-BHAMMOMY, Hapy) 
TlOBepXHOCTH .KOpbI, CTBOOB M BeTBeli C. kiltorkense (puc. 3). Bee onn gf 
3bIBalOT MeJIKHe; KPyTvIble, OTJaseHHbIe JIHCTOBBIC pyOubl, pacnosaratwm 
(IpaBHIbHbIMM TOMepewHbIMM MYTOBKaMM WIM KOCHBIMH Px/aMu. B cmey 
MyTOBKaX JIMCTOBbIe pyOllbl Bcerja Yepefyiorcs. PaccrosHue Mexyy ¢ 
HMMM MYTOBKaMM Ha OMHUX OOpasilax HeOompiuloe HM OMHAKOBOEe (pc. 
3, 4), Ha Apyrux (puc. 3,/) OHO MeHseTe 
KOJIJI@KUMH MMeIOoTCA OOpasiibl C paccTos 
MexkKly coceqHHMH MyTOBKaMH B 1,5—2 
OOIbIUMMH, UEM Ha W300PaxKeHHbIX 3]eCk 
pasuax. IJopepxXHocTb CaMHX JIMCTOBbIX 
Il0B Ha MHOrHX OOpaslax MvOxXO COxpaHy 
(puc. 3,4a), HO Ha HEKOTOpbIX U3 HUX (pH 
1,2) uapeKa BCTpeualoTcA JIMCTOBbIe pye 
TPeMA OUe€Hb MaJieHbKMMH pyOunKamy (Ja, 
Mexyly JMCTOBbIMH pyOlaMu MMeeTCA Xapa 
Had JIA 3TOTO BHla TOHKaA TpOOJbHa:! 
poO3qyaTOCTbh, HalOMHHaloulad MOBepxXHOcT 
urpanHHOH aTeoHHOM TlacTHHKH (PHC. 

CpaBHeHve HallieH WHKJIOCTHIMbI C 
Puc. 1. MecronaxoxyeHHa ucKO- y300paxKeHHeM 9TOrO pacTeHua u3 Mpa 
naemol opbl B ObICTPAHCKOH ye OcTaBAAeT COMHEHHM, YTO Je HJeT, O 
ceutes / = MedkHy « MeTesHORO” "Ty Tom IKE BYE. Cy itarkenes (eae cH 


poxkHOH BbIeMKOH uy. YcTb-Co- ae aS eee 
cHopKoli B YxypcKom paiione,; MaX — C. minitum u C. Griffithi. Ta 
2— Ha mpasom Oepery p. Uyim TOHOe CXOJCTBO HaONOMaeTcA C H300f 
B Hopocenjosckom paHoue HMAMM 9TOrOo) «6Buga c Meyspexpbero o¢ 
(Ese =) 
ne) 


OrkpbiTHe B ObICTpHHCKOH cBHTe BOM3H Yxypa HacTosmeH C. kiltor 


Ooslee BbICOKHX TOpH30HTOB MHHYCHHCKOHM CBHTbI, B COCTaBe THNHYHO KYVJIBI 


Yeime- Cocnobka Obnarxenue 1028 *HeN-Gop. Oblemka 
y 
108 


Sy 


/] V6 


Puc. 2. Teonornyeckult pa3pe3 OTIO*KeHHH ObICTPAHCKOM CBHTbI OT 
2KeMeSHOMOPOXRHOK BbIeMKH WO A. YeTb-CocHoBKu: O — KpacHouBer- 
HbIM BepXHHH eBou; / — JONOMHTOBbI TOPH30HT; 2 — HH XKHAA Ma- 
aKa IleCYaHHKOB; 3 — H3bIKYYJIbCKHH PHIOHbIM TOPH30HT; 4 — BepxuAa 
TOMa IeCuaHHKOB H asleBPOJHTOB; 5—MecTOHaxomeHHe HcKoMae- 
MBIX paCTeHHH; 6—BbIXO{bI H3bIKYYJIbCKOrO pblOHOrO ropHsoHTa 


(Plopbl, OLWMGOUHO OTHECeHHOM K MeyBexbemy sipycy (° 8). TlogrBep2Ky 
STOMY CJIYKHT ONMCaHHe OHOTO H TOrO 2%Xe pacTteHua Kak C. kiltorkens 
raon. 1, pur. 78), C. distans Chachlov (*) u Lepidodendron wijkianun 
((°), TaOn. 1, pur. 8). OcrarKu 9Toro pacTeHHua BoOOIe MOKa YTO He MOry 
TOUHO OllpefeeHbl HW 10 Kpaliuve Mepe kK L. wijkianum He orHocatca, Tal 
MiM@IOT JIMCTOBbIe MOAYIUIKH C CHO BbIPAXKeHHOM MHTyNON, omM6ounO NpHHl 
WelcA 3a JHCTOBOH pyGell. 

He uso6paxenuble 3fecb oOpasubt Cyclostigma Carneggianum nomHe 
coplajaror c OOpa3siaMH STOO Bua 43 BepxHero JeBona MegBexkpero oct 
(*8,*8), OfHaKO IIpHHafexHOCTh yKa3aHHorO pacTrenus K poy Cyclost 
KaxKeTCA COMHHTCJIbHOM, TaK KaK OHO ropa3O OH2Ke CTOHT K BepXHeseBOl 
my pogy Prolepidodendron Arnold (!°) u x pogy Lepidodendropsis L 
HH30B HH2KHerO KapOOHA, COOTBETCTBYIONIMX, O-BHAMMOMy, Apycy 3TpeHb 


“BOf 


3. Cyclostigma kiltorkense Haughton u3 paliona Yxxypa: J — ommeuaToK Kopbl, Har. Bev; 

- OHH JIMCTOBOH pyOeu c Toro *Ke OOpasya, 5X ; 2.— oTmeyaToK KOpbl ‘TOHKOH BeTBH, Hat. BeJl.; 

- YacTb TOrO 2%e OOpasua, 7X ; 3 — oTMme4aTOK KOPbI TOHKOH Pa3BeTBJICHHOH BeTBU, HaT. Bell; 

OTMeYaTOK KOPbl KPyMHOro cTBOa, HaT. Bel.; 4a — uacTb Toro xe oOOpasua, 3,5>% — 46 — 
yacTb TOrO *Ke OOpasua, NOKasbIBatollad MexKpyOuOBy!Io cKysbnTypy, 3,5X 


n 


f 


AbKO MOJoxe ero (1°). Mmeercsa MuenHe, ¥TO NocueAHHe [Ba pola cmelyer 
“MHHTb B OMH pow Lepidodendropsis (14). 
Spasuibt Sphenophyllum subtenerrimum Nath. neoranuaumer or o0pas3- 
Toro Bua 43 BepxHero JeBoHa Meypexkbero ocrposa (1%), Bro pacrenne 
. CaMBIM OJIH3KHM IIpef{ilecTBeHHHKOM Bria Sph. tenerrimum 13 Kyvb- 
CAM Ob! MepewHCNeHHble BEIM BUAbI Ob BCTPeYeHbI B TOJIMLe HeH3BeCTHO- 
3pacta, TO NPHUOCb Obl TaKy10 TOJIMLY COMOCTaBHTb TOJIbKO C BepXHUM 
om Mpmanguu u Meypexxtero ocrposa. Ho mpi 3Haem, YTO TO HCKOTaeMbIM 
M JIA ObICTPAHCKOM CBUTLI yCTaHaBIMBaeTCA HWKHeKapOOHOBBIii BOspact, 
3AHHBIM Ha HCUeSHOBEHHH J[CBOHCKUX POJOB HU NOABMeHUH BepXHemavleo- 
HX poop (*). Kpome toro, B ObiICTpAHCKOi cBHTe, IpHMepHO Ha TOM 2Ke 
‘urpaduyeckoM ypoBHe Kak B palione Yxypa (BbIe 3bIKUyIbCKOrO pbIO- 
TOpH30HTAa), HO B Apyrom — Mrppmuuuckom mMecronaxoxjenun (puc. 1,/) 
| KpaTKO OMHCaHbl UW u300paxenpi (): Asterocalamites scrobiculatus 
oth.) Zeiller, Rhacophyton incertum (Dn.) Kr. et W., Sphenophyllum 
nerrimum Nath., Heleniella Theodori Zal., Aneimites acadica Dn., Hoca- 
CMEIaHHbIM JeBOHO-KapOOHOBBIi XapaktTep. B 3TOM 2Ke MeCTOHAaXOKeHHH 
eHO HECKOJIbKO HOBBIX ClelMPHYeECKUX BHOB, KOTOpble Oy LyT OMHCaHbI B JIpy- 
Mecte. Mmeerca yKasanue (°) Ha HanMuve B OpicrpaHcKol cButTe Archae- 
‘is cf. intermedia Nath., A. sp., u Moresnetia Stockm. no onpegeneHuio 
.. Kpuuiroosvya, HO OTCyTCTBHe yKa3aHuA Ha HX TOUHOe MecTOHAaXo2«K]e- 
OeclleHHBaeT 9TO COOOMeHHe, He Morylilee NOKa ObITb NpoBepeHHbIM. B 
M culyyae C HH3aMH ObICTPAHCKOM CBHTbI MOFJIH ObITb CITyTaHbI Cambie 
HHe TOPH3OHTbI KpaCHOWBeTHOrTO BepXHero JeBOHa (TYOHHCKOH CBHTbI), 
dKallve, HalpuMep B JleHHom sory lOxHo-MunycHHcKol BMaqHHbl, BIOJIHe 
WepHylo apxeontepucoBylo cuiopy c Archaeopteris hibernica (Forbes), 
Itifolia Arnold, Moresnetia Zalesskyi Stockm. u gp. WUcKomae- 
pactenia Yxypcxoro u Mrppimunckoro MecroHaxomweHHl 3aleraior He 
3aX, 2 B BEpXHel 4acTH ObICTPAHCKOM CBUTbI H WalHuMe 3fecb Archaeopte- 
Moresnetia elle Hy2KHO J[OKa3aTb, XOTA UX OOHapyxeHHe He OyJeT 
HT€JIbHBIM, TaK Kak yxKe oTKpbita Cyclostigma kiltorkense. 
lockoubKy TreOuIOrM yCcTaHOBHJIH Tellepb TOUHO CTpaTHrpadwyeckoe 0J10- 
4e ObICTPAHCKOM CBHTbI Me?KY KPaCHOMBeTHbIM BePpXHHM JeBOHOM (TYOHH- 
- cBuTOM) c bropokw Archaeopteris u JOcTOBepHbIM HHXKHUM KapOoHoM (cpez- 
qacTbio 0. MHHYCHHCKOM CBHTbI, Telepb BbIeJeHHOM B OCOOyIO CaMaXBaJIb- 
CBUTY C KyJIbMCKOM sopoli senuAOAeHAPOHOB), Ha TeppuTopuw MunycuuH- 
Blau yCTaHaBJMBaeTCA CaMad NOHaA MOCe{OBaTeJIbHOCTb HCKONACMBIX 
OT BepXHeJEBOHCKOH JO HHKHEKapOoHoBON. Ecau plopa MefBexkbero sApyca 
e2KberoO OCTpoBa He OlpaByana Hagexy O. Teepa (**) kak n1pomexyTouHoe 
O MexK]ly BepXHeeBOHCKOH Popo u @ropou KyIbMa, TO dopa ObicTpAH- 
CBHTbI JCHCTBUTEIbHO ABJIA€TCA TAKOBOM He3aBHCHMO OT TOO, KaKOH BO3- 
’ MbI ei celiuac MIpHmuilieM: caMble BepXH BepXHerO JeBOHA, NepeXOHbI 
CaMble HH3bI HH2KHerO KapOona. 
3cM MpH3HaTb UpaBHJIbHbIM yCTaHOBJIeHHe HHXHeKapOOHOBOTO BOspacTa 
(PAHCKOM CBHTbI NO HXTHO*PayHe, TO HCKOMAeMble pacTeHHA HE NOSBOJAICT 
{ATb eFO BbIIUe CaMbIX HH30B HWKHero KapOoua. IloyrBepxeHHeM STOMY 
eTCH (PakT JO*KMBAHUA MHOTHX BepXHeeBOHCKUX BUOB pacTeHult Jo OxicT- 
2KOrO BeKa BKJIOUNTebHO 6e3 OMLYTHMBIX MOp@osOrMyeckKHX H3MeCHeEHHH. 
SeHHO 9TO Kacaerca Cyclostigma kiltorkense — pacTeHua, cuNTatolleroca 
MX Top (B JOCTOBepHBIX CyuaAx) CAMbIM XapaKTePHbIM BUOM BEpXHETO Me- 
1 MHOrHX cTpaH (1”), oO KOTOpoMy HefaBHO AaxKe ObLIO MpepoKeHO TED» 
, BCIO BepXHeyeBoHcK yo :lopy «Popol Cyclostignia BepxHero eBoHAa» )< 
DriovwKeHuA ObICTPAHCKOM CBHTbI MO TeOJIOTHYeCKHM YCJOBHAM 3aleraHiA 
0 MepexoqHoH dope HECOMHEHHO 3aCJy2KMBAIOT BbIAeNeHMA B CaMOCTOA- 
sHBIMI ObICTPAHCKUM APYC, OXBATHIBAIONIHH B OCHOBHOM CaMY!0 HH2KHIOIO TaCTb 
<OHTHHeEHTaJIbHOrO HMKHeETO KapOOHa MH OTYACTH, BO3MOXKHO, CaMbIM HO- 
[HHii OTpe30K BepXHeeBOHCKOrO BpeMeHH. Panee npesoxwKeHHoe O. Teepom 
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(8) HasBaHve «MeBeEXxKH aApyc» He MOXKeT ObITb 3feCb NPHMeHHMO, Tak 
CTpaTOTHI STOO. Apyca OKasasIcA Ho cope HU 10 UXTHOayHe BepXHeeBOHC 
(6). B revenve OpicTpaHCKOrO BeKa IIPOH3OMIIO MOMHOe OOHOBJEHHE UXTH 
YHbI HW TONbKO Havaslocb MpeocOpa3s0BaHHe (lopbl B CTOPOHY pasBHTHA Ky, 
cxux tbopm. Jo cux nop cunTaJocb, YTO Popa B CBOEM PasBUTHH BCerfa OF 
xaeT (bayHy. B aHHOM Ke Cylyyae Mbl HMeCeM, MO-BHAMMOMY, peKHM CI 
OOpaTHOH KapTHHbI pasBUTHA. 

YctTaHoBseHve HOBOrO 3BeHa B pa3BUTHM J[eBOHO-KapOOHOBbIX MJIOp Hi 
HeEHHO OyjleT HMeTb Ooubiloe 3HaYeHHe JIA pasraqKH BO3pacTa MHOTHX Ui 
THX CMOPHbIX MeCTOHaxo*KeHHH MCKOMaeMbIX pacTeHHU, sasleraroulHxX Ha 
Hue JeBOHa H KapOoHa. 


TomckHH rocyJapcTBeHHbIH yHHBepcHTeT Tlocrynuao 
um. B. B. KyfiOpmuesa 23 X 1956 
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PEOJOCH A 


A. T. BABAEB 


0 HOBOOBPA3OBAHHSAX PYTHJIA B MEJIOBbIX OTJIOKEHUSX 
CPEMHEW A3HH 


(ITpedcmaeaeno axademuxom H. M. Cmpaxossim 23 X 1956) 


Muuepaupubie HOBOOOPasOBaHHA B OCaOUHbIX NOposax MpeAcTaBrsioT 3Ha- 
(€JIbHbIM HHTepec B TlepByl0 OYepeb NOTOMY, YTO OHH MO3BOMAIOT BOCCTAaHaB- 
aTb TeCOXMMHYeCKYIO Cpely BOSHHKHOBCHHA KaK OTJ@JIbHbIX KOMMOHEHTOB 
AOUHOK Mopofbl, Tak HW Bceli ee B IEIOM; CJIeOBaTebHO, OHH ABJIAIOTCA 
MMM U3 BarKHeMMIMX HCXOAHBIX KPHTepHeB B OOUeH 3aaue BLISCHeHHA reHesH- 
TOH WH HHOH OcayouHOl Mopospl. 

Jlonrue roybl Nojaraiu, YTO MUHepasIbHble HOBOOOpasoBaHHA B OCaOUHbIX 
dOWaX MpefcTaBJeHbl MOUTH UCKJIOUMTeIbHO KapOoHaTaMH, cysbdaTamy, 
1OWfaMH MW THApookuclaMu *Keslesa. OWHAkKO NpoBeeHHoe B MOCMeHHe To- 
| yrstyOuleHHoe HCCJIeqOBaHve BeleCTBeHHOTO cocTaBa OcaOuHbIX MOpoy 
3BOJIHJIO SHAYHTeIbHO PpaCWIMPHTb CNHCOK ayTHreHHbIX MMHepasoB ocajou- 
X Topo. 

|W. A. [[peo6paxxencxum, B. I]. Barypuupm, J]. VW. Cepgrouenko u JI. B. 
)OpotBopcKon, A. H. Bunuennom, JI. M. Mupononpckum u payom Apyrux 
eeOBaTeeH MOHHMaJIcaA BoIpoc 06 ayTHreHHOH, B HeKOTOPBIX cayyasx, 
poyle TakHX, Ka3ajlocb Obl, CBASAHHbIX TeHETHYCCKH TOJIbKO C MarMaTH¥e- 
4MM WJIM MeTaMop@HyecKHuMH OOpas0BaHHAMH MHHepaJOB, Kak MoOseBble WnNa- 
, fpaHaTbl, TYPMaJIHHbI, aHaTa3, OpyKHT, THTAHHT, JIeHKOKCeH, PyTHH, WHp- 
H, CTaBpOJHT, JHCTeH, XNOPHT, poroBad OOMaHKa, OHOTHT, CaMOposHOe Kese- 
| 30J10TO, SMUAOT, WOM3HT, KIMHOWOW3HT, AaHaJIbILMM, KBapll, NaJIbIrOpCKHT, 
HOOPHT H HeKOTOpble Apyrve MuHepawpl. 

-Vimerorcs, HalipuMep, omucaHHa ayTHreHHbIX TypMasMHOB u3 Bpeydopyz- 
oro mecuanuka (14), 43 TpeTHUHbIX OTMOMKeHHH TpuHusaga (4°), 43 Opexanii 
IAHbIX KynONOB YKpavuHb (IIuTKospcKas). PasimuHble THMbI ayTHreHHoro 
PMaJHHa (Wep, IpaBuT, 21bOaHT) H3y4eHbI ABTOPOM B MeJOBbIX OTMOKCHHAX 
Maguoro Y36exucraua (') u copcem HegaBHo M. A. Tuxomuposoli (") B HWx- 
KeMOpulickux oTmoxenuax Upxytcxoro ampureatpa. JopoubHo moxpoouo 
yYeHbl ayTHTeHHble (OPMbI NpPOABNeHHA HoseBHIX wmaToB (*,*°), amMfoTa Hu 
usura (°) H THTAHOBbIX MHHepasos (°). ; 
@®, M. Masaunosckuh (7) mpuBel eTaibHoe ONMcaHHe MpoOABJIeHHH 
KOTOPEIX CyJIbPUAHBIX MHHepaoB (raleHuT, ccbamepHt, XaJIbKONHMpHT), 3a- 
OUCHHBIX B CoctopuTOBLIX KOHKpeluaAX yuIMIKOH cBuTbI Iloqommn. ®. M. 
{IMHOBCKHM MIpHXOAUT K 3akIOUeHHIO, JTO CyMbPHbI WBETHBIX MeTAJVIOB, 
KIOUeHHBIe B octOpuTOBbIX KOHKpelHaxX TloqomHM «HMeIOT MECTHBIM MCTOU- 
K, OOpasoBasucb B Mpolecce WuareHe3a OCaKOB H He CBASAHBI C KAKMMH-JH- 
WpoweccaMu HaJlO*wKeHHA». 7 
O6ineu3BecTHO MpOABeHHe MMHEpaJbHbIX HOBOOOpasoBaHH Mei. Hocto- 
DHO OCaOUHBIi reHesuc uMeeT, B YacTHOCTH, ManciembAcKoe MecTOpowTeHHe 
qu Bp Tepmanun, rye cymbpuy Meu (OOpHUT, XabKO3HH, XaJIbKONUpHT) Ipo- 
THIBAIOT CJIAHIIbI M paccesAHbI B HUX B BUJe MebYAHIMX CTAKCHHM M MaloveK, 
MOMMHaoHx cbopMy aHaspoOHbIx OaKkTepHi. 

Vimerres, HakoHell, yKa3aHua 06 ocaflouHOM TeHesHCe HEKOTOPBIX MpoOsB- 
Hui IMHKOBbIX, CBHHIOBbIX, YPaHOBbIX H XPOMOBBIX MHHepaJlOB. 
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Takum o0pa3oMm, HMCCJI€MOBAHUA MOCIIEHUX JIeT HE TOJIbKO NOKa3aJIN Kpawi 
BaxKHY!O POJIb MMHepaJIbHbIx HOBOOOpa3s0BaHHi KaK OJHOTO H3 CYULCCTBCHHE 
3JIEMCHTOB ocaylouHor MOpOfbl, HO BCKPbIJIM TakeKe 3HAUNTEJIBHOe HX Pa3sHOO 

. \ 


pasue. 
O6a 3TH NOMOKeHHA BLIABHJIHCb H B MpPOMeCcce BbINOHEHHA aBTOPOM JIMi 


JOPHYeCKUX HCCMeOBAHU MeJIOBbIX OTJIOXKEHHM OrO-BOCTOYHOK yacTH CpeyHi 
As3nuu. B ofHOM M3 yuacTKOB STOH OOWMpHOK TeppHTOPpHH HaMM ONMCaH HA 
cmeyomluit paspes abOCKHX OTMOKEeHHH, 3aeralouluxX Ha rpanuTax Maeos0 


1. Tlecuauuk pbixupii, KHpPMMYHO-KpacHoro UBeTa, MeJIKOSePHHCTHIH, TOPH3OHTAJbk 
GNOUCTBI 2 4c ee a ee ee REE So eae aera 
2. Tnuna cnaOoyioTHeHHad, CBeTsIO-ceporo WBeTa-C TyYCTbIMH TeMHO-CHPeHeBbIMH NATHAME 
o6oralleHHad MeKHM OOJIOMOUHBIM MaTepHasom, oOp. Ne 267 . REREER TERS a 
3. [Tnmua cia6ovnoTHeHHas, 2KeTOrO WBeTa C MeJIKHMH CHPeHeBbIMH MATHAMH, Tecuak 
BUG Soc 0 PC rr rrr ee iret ONE MC  L Be se Sg 
4. Tlecuanuk KpenKui, rycroro BHuIHeBO-6yporo Beta. HeorcopTHpoBaHHbIl, c MpHMecl 
MeIKHX raglek. Tlopofa cHJIbHO oKesle3HeHa H B CBe2KeM CKOJI€ HMeeT MeTaMIMYeCKHH Owe 
O6p. 268. ecees eae so Api eeeorst <b uke ielipaaali lt Gel ey Reis ea ebeeen iaee-nn- rea 
5. [nana noTHad, cHpeHeporo uBeTa, MepecavBalolladcda CO CBeTJIO-CepbIM KpeMKUM | 
womutom, O6p. “Ne* 269". es ats. en op nolan Belts: Sha) Pelee rons gan 
6. Byppii »enesHaK — necuaHHcTblii, KpenkHi, OypoBaTo-yepHoro uBeTa, OOoralleHH 
MeJIKHM OOJIOMOUHBIM MaTepHasiom, o6p. Ne 270..........-+24-.-. 0,46 
7. Mepreib MOTHBIM, MATHHCTbIH, KOMKOBaTOH CTPyKTYypPbl, TYCKJIO-KpacHOro Be 


One NO o s078) ea emia Pn Mery gis Pe <6 45 so Sc . om 
8. TlecrpouperHan mauKa CBeTJO-cepbIX MOPOLMKOBAaTHIX JOJIOMHTOB H KpelKHX, CHpPeHeB 
WIM KPaCHBbIX H3BeCTKOBHCTHIX raHH, OOp. Ne 272....... 14 


9. T'nwHa mm0THad, KHpMHUHO-KpacHOoro WBeTa, YHCTaH, MaccHBHOcJOHcTad, OOp. Ne 27 
10. [uuHa naoTHad, cBeTIO-cHpeHeBoro WBeTa, MeKOocKONYaTaH ....... . OF 
11. KouraomepaT HeOAHOPOAHOH MJIOTHOCTH H KPYyIIHOCTH rasieK, MeCTaMH CHJIbHO Oke 
HeHHbIM. DanbKu yrIOBaTOOKaTaHHble, MO COCTAaBY KBaplIleBble H KPeCMHEeBble, CILeCMCHTHPOBa: 
I'JIMHHCTO-2KeJIe3HCTbIM BelllecTBOM, OOp. Ne 274.....2.2..2..2246.4+-+22-42., | 
Kak BUM, Cpequ abOcKHX OTIOMKeEHMM STOO yYaCTKAa WIMPOKO pacnpocy 
paHeHbl APKO-Kpacuble, Oypble H PuONeTOBbIe MeECUaHHKH, aJIeBPOJUMTbI, Pi 
HM KOHTsOMepaTpl. C Mopdosornyeckol CTOPOHbI 9TH OCOPa30BaHHA OTIMYUAIOT 
HEMOCTOAHCTBOM MOULHOCTH CJIOeB, UACTbIMH NepexofaMu TOPpH3OHTAaJIbHOM 
MCTOCTH CJIO€B B KOCOCJIOHCTY!0 CJIOMRKHOTO PUCYHKA, C KPYTbIMH NayeHHAMH KG 
COHACJIOCHHbIX CJIOHKOB, Pa3sJIMYHOM KPYIHOCTbIO 3epeH, HEOAHOPOAHON TAG 
HOCTbIO HM JOBOJIbHO YaCTOH MATHUCTOCTbIO OKPackKH. ‘| 
Ilo BenwudHe 3epen OOJIOMOUHOrO MaTepHaua CpesH NeCcuaHHKOB paz nualorel 
BCe KJIaCCHDUKAaMOHHbIe Tpylbl, OT rpyOosepHHCTHIX JO MeMKO3eEpHHCTbM 
XapakTepHo Oombulce pasHooOpasve CTeEMeHH OTCOPTHPOBaHHOCTH O6JIOMOTHBI 
MOpo, HM OTCyTCTBHe B HUX *ayHb!. PopmMa OOOMOUHOrO MaTepHasla Tak»Ke pag 
HooOpasHa, COCTaB MOpO TO NOJMMUKTOBBIN, TO OJIMTOMUKTOBHIN. Cremyer 0G 
PpaTHTb BHUMAaHHe, YTO HMCHHO 3]eCb aBTOPy yalOCcb OOHAPyXKUTb OYeHb Pep 
KH [IA MeJIOBLIX OTJOXKeHHH 1oro-BocTOUHOK uacTu Cpegqnelt Asun cayuan pas 


BHTHA OJIMTOMMKTOBbIX KBaplIeBbIX NeCUaHHKOB HW aJICBPOJHTOB C TuAporerH rc 
BbIM I[€MeHTOM. ; 

BuMMaTebHOe HCCeOBaHve BeUleCTBeEHHOrO COcTaBa STHX MecuaHHKOB | 
AJIEBPONHTOB MO3BOJIMIO BBIABUTb 3HAYHTeIbHOe CBOeOOpasHe UX MMHepaoruye 
CKOrO COCTaBa, BbIpaKatouleecA B OMLYTHMOM UX OOorallleHuH MarHeTHTOM 
TMAPOreTHTOM, TeMaTHTOM, TyPMaJIMHOM HM pyTusoM. CoyepxkaHve mocreqHy) 
AByX MHHepasOB B TAKEeION pak 10 cpaBHeHUlO C BbINeNeKalluMu wacTA 
MM MeJIOBOrO paspe3a STOTO PaliOHa M CHHXPOHHUHIX CBUT Apyrux paspeso 
pe3KO TOBBILIeHO. “| 

OOpaulaeT Ha ceOA BHUMaHHe TOT (*bakT, 4TO yBemMYeHHe cofepxKaHHA Py 
THA COMPOBO*KMaAeTCH BOspacTaHHeM COJepxKaHuA TYpMasMHa HU OGeAHeEHHe” 
PYAHbIMM MHHepasamn. 


Kpuc: 1) d@opmpl 3epen pytuaa. Cpequ nocneqHUX oTUeTAMBO BbIeNsIOTCA 
uma PopM: a) HAMOMOpduLIe IpU3sMaTuYecKHe HMB TOM HAH HOM creneHHn 
AHHBIe, C THIMYHOH Wik PyTHa NepeKpellluBaroulelica WTpuxOBKOl u 
1M KpaCHOM, OpaHxKeBO-KpacHoH H OypoBaTo-KpacHolt OKpaéKoli u 6) 3ep- 
OHYYWIMBEIX OUepTaHHH, C pasHooOpasHbIMH HapocTaMU HIM Xe UMOMOp(p- 
TIpPH3MaTHYecKHe pereHepHpOBaHHble HHAUBUAI. 

TOpad Pa3sHOBHAHOCTb 3epeH PyTHJa HMeeT OKPACKy Oovlee CBETJIbIX TOHOB; 
X pasJIM¥aloTcA MebualWIHe, HeEOMpeseMUMble TO MHKPOCKONIOM BKIIOUe- 
OPHeHTHpOBaHHble 1O YWIMHeHHIO KpHctTas- 
Onrwyueckuli XapakTep 3epeH pyTusa o6enx 
pakTHyecKH aHaworuuen. Bmeck ux ayima3- 
» oOMmTuyeckui XapakTep momoxKuTedbHbIit, 
pesommeHue Kpaline BpicoKoe (0,290). Toxa- 
‘IM IIpeJIOMIeHHA* 3epeH PyTHIa GopMbI BTO- 
; Tuna OKasamuch: Ng = 2,286, N, = 2,600; 
HECKOJIbKO BO3pacTaloT MO Mepe crylleHus 
CKH 3epeH. 

JHHCbIBAeMaH PaSHOBHAHOCTh 3epeH pyTHla, 
alll B3rJIA, WpescraBusneT coOo1o mH60 To- 
10 HOBOOOpas0BaHHe, HOO HOBOOOpa3z0Ba- 
a 3€PHaX HeECOMHEHHO aJIJIOTHTeHHOrO pyTHa. 
araTb, UTO 3TH 3epHa TAKE MpeNCTaBsJAOT Cco- 
MOJHOCTbIO AJIJIOTHTeHHbIe OOpa3s0BaHHaA, HaM 
TCA HET OCHOBaHHH, TaK KaK TPyJHO Jory- 
b, UTOOHI CJIOMKHbIe H HEXKHbIE HOBOOOPAas0BaHHA 
(panxX 3epeH Ha NOMBeprviHcb e3sHHTerpallHH B 
lecce mepeHoca OOsOMOUHOTO MaTepHasia OT 
WHHKOB IHTaHHA K MecTy morpebeHua. 
JOLIMHO TIPHHATO TOsaraTb, YTO pyTHA pey- 
JiseT co6oH OHH H3 MpHMepoB BBICOKOTeMte- 
PHbIX MHHepamoB. OjHako HeT OCHOBaHUIt 
TOUaTh BO3MOXKHOCTh OCOPas0BaHHA pyTHsa U 
MH nmytamu. Hanpumep, A. I. Berextun (°) Puc. 4, Pyrva: a — Knacrase- 
3bIBAeT Ha pef[KHe MpUMepbi HOBOOOpasoBaHHl ckni, 6 — ayTurennbili 
Aa B IK3OPreHHbIX IpOJlyKTaX THTAHOBbIX MH- 

anos. Hegasuo II. A. Apom (22) o6cros- 

»HO ONMCad MpeBpallleHe HIbMeHHTAa B MarHeTHT MYTH WIM Ke B TeMaTUT 
7TH O€3 MIPMBHOCA HH BbIHOCa *Keyesa U THTaHa. Mm noKa3aHo, 4TO 3TH 
3palleHHA MpOWCXOAHAH pH CpaBHUTebHO HU3KUX TeMMepaTypax, Tak 
yxe mpu 600—700° remaTHT pacTBopseTcaA B HJIbMeHHTe, MexXy TEM Kak 
CJIeOBaHHbIX UM OOpa3silax pyTHJI BCTpeyeH B accolnaluH c remaTutToM. Ilo 
[ BEPOATHOCTH, TIpH ONaroMmpUATHBIX YCOBUAX tbOpMHpoBaHHe pyTHa MO- 
IIPOMCXOAUTb HW Ip ropasqo Oowlee HH3KHX TeMMepatypax. 
"eOXHMMYeCKad CybOa IIEMEHTOB B JIHTOCHepe JameKo He OfHOOOpasHa M4 
rpouupyeTcaA MHOrMMH (dakTOpaMH, B TepBy!o Ovepesb, XHMHUECKHM CO- 
OM BO], MMHeEpaJOrMvdecKHM COCTaBOM OCa[{Ka, peaklvell cpeybl MH KMMaTH- 
MMM ycnoBuamu. H. M. Crpaxos (*°) mokasau1, YTO «pH Mepexoje 43 BylaxK- 
yMepeHHO 30HbI B 3aCYyIUIMBY!0 MapasebHO C yObIBaHHeM MacCbI BOJbI, 
MbIBAIOlel KOPy BbIBeTpHBaHHA, HW MOBbIeHHem pH B Hel, MOABH2KHOCTb 
[CHTOB Ppe3KO YOBIBaeT; PaHbille BCeX MPHXOJAT B HEMOABHKHOe COCTOAHHE 
[dopacTBopuMbIe KoMnOHeHTHI: Fe, Mn, TiOe, m03xKe SiO, CaCOs, MgCOs, 
aHMUeCKOe BellecTBO, elle mo032%Ke CaSO . 

WleyeT HMeTb B BUY, YTO B YCOBHAX apHAHOrO KMUMATA CO3MaeTCA Ppo- 
ai pasHula B CTeMeHM HaCbIIMeHHOCTH Baro MexKy BepXHHMH CJIOAMH 
cephl H COAMH, pacnoNO*KeHHLIMM Ha HeKoTOpo ruyOuHe. BenezcTBHe 
© HepeKO HMeeT MeCTO YCHJICHHbIH IpHTOK MOA3eMHBIX BO K BepXHUM 


* Onpeyerenbl civiaBpaMu. 
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CJIOAM H BO3HHKaIOT JlaxKe TaK Ha3bIBaeMble MCeBJOrHApOTepMaJIbHbIe 
CTBOPBI. 

MoxkHO NoslaraTb, YTO 3TH pacTBOpbl MOryT BbIMbIBaTb TiOz 43 HuKeIe 
IHX ClOeB HM NepeotKasbIBaTb 3aTem TiOz B Bue MMHepaJIbHbIX HOBOOOp 
BaHH B BepXHUX TOpHsOHTax. TaKHM OOpa30M, BOSHHKHOBeHHe HOBOOOp 
BaHHH PyTHJa MOXKHO CBASbIBATb, BO-IlepBbIX, C paciaOM MepBHYIHBIX THTAl 
jlep2KalllUX MMHepasiOB, a BO-BTOPbIX,— C BbIJeueHHeM HX W3 rpyHTOBbIX 
TBOPOB pH HX ObICTpOM MCIapeHHH. 

B o60uxX 9THX cCuyUaAX AJIWIOTHTeHHbIe 3epHa PyTHMa, MPHCYTCTBYIO 
B y2Ke ccbOpMHpoBaBIIeMcH OCaKe, MOrYT OKa3aTbCA OaPONPHATHBIM WeHTy 
craruMBatouluM TiOe u3 pacrBopa. Murepecuo, 4To B HallleM ciydae ax 
CIO asibO-CeHOMaHCKHX OTJIOXKeHHH, B KOTOPHIX pyTH BOOOMIe OTCYTCTB 
KaK TOKa3bIBaloT pe3YJIbTATbI CIeKTPAaJIbHbIX aHAaJIH30B, MOCTOAHHO OOoré 
Hbl THTAHOM. 


VucrutyT reonormueckux HayK Tloctynuue 
Axayemuu HayK AapmMCCP 22 X 1956 


UUTHPOBAHHAA JIATEPATYPA 


1A.T. Ba6aes,. Jloxn. AH Y36CCP, Ne 1 (1954). 2B. I. Barypun, 
rpaduyecKHii avamu3 reomorMyuecKoro Mpouioro 10 TeppHTeHHBIM KommoHeHTam, M3. AH Ch 
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TEOJOVH A 


A. H. BEJIEBUEB u H. B. TEMJIMWKAS 


CJY4YAM BTOPHYHOFO OBOPALIEHHA JKEJIESHCTbIX 
KBAPIMTOB HA OJIEHETOPCKOM MECTOPO)KJEHHH 


(I1pedcmasaeno axademuxom J]. C. Kopacuackum 7 VII 1956) 


Mevesuctble KBapWHTbI, saleratollve cpequ ApeBuHx apxelicKUx rHeilicos, 
IyYYHJIH WHpoKoe pacnpocTrpaHeHve BO MHOrHX Mectax CCCP. Ounwu u3BecrTHbI 
Yxpavne — B Opexoso -IlapaorpagcKoii, Kopcax-MoruapeKoli u apyrux 
IMasHaAx, Ha Ypane — B TaparauicKoli cpute, na Amjane — B CocHoBoM 
Hille, Ha KobCKOM MOsyocrpope H BO MHOrHX Apyrux Mectax (1). )Kenesuctpre 
APLLATbI STHX PaHOHOB OTMMGAIOTCA OT MKeMe3HCTHIX POTOBUKOB HM JKeCMMIH- 
Kpusoro Pora  KMA muornmu ocoGeHHOCTAMM, riaBHeliMMH U3 KOTO- 
X ABJIAIOTCA: a) KPYNHOKPHCTaMYeCKoe COMReHHe UH rpyOasn MomocuaTOcTD, 
eCHad CBA3b MX C J peBHeHIIHMH rHelicamu Tereposo-byrckolt cpate! YKpau- 
, Cavonniicko — KompcKoro nmomyocrpopa u Taparamickoli — na Ypaue, 
TecHad JIMTOMOrMueCKad CBA3b HX C MeTaOa3sHTaMH HU YJIbTpaOasHTaMH. 
IPOMBILIJICHHOCTH 2KeeSHCTHIe KBAPUMTb! HCMOIb3YIOTCA B KAUECTBE CLIPLA MIA 
orauleHHA HM NOWyYeHUA JOMeHHOTO armoMepata. Cpe 9THX KBapWUTOB elle 
BCTPeveHbl SHAUHTEJIbHbIe 3aslexKU OoraTblX MKeMeSHbIX py. 

'Bropvanoe o6orallleHve XKeJe3HCTbIX KBapILMTOB BCTpeyeHO HaMH Ha Oule- 
SOpcCKOM MecTopoxyeHHH (Koupckui wmosyocrpos). Ono BbIpasHsocb 
2Cb B OOPa30BaHHH HECKOJIBKHX MKUMOMOMOOHBIX MeJIKHX PYHbIX TeJI C MOII- 
cTbIo OT S5—10 cm Jo 15—25 cm, uporaruparomuxca Ha 10—15 M. Ilo cpoum 
3MepaM PYJHble 3asleKH He ABJIAIOTCA MpPOMbILJICHHbIMH, OJHAKO lpeACTaBIAIOT 
MbIOH HAYUHbIH HHTepec, TaK KaK JOKa3bIBaIOT HaJIMuMe Mpollecca BTOpHy- 
ro OOorallleHHA KBapIHTOB MH BO3MOXKHOCTbh BCTpeyH OoraTblX py] NpOMbIIU- 
HHOrO 3HaueHHA. 

OsleHeropckKHe >xKele3sHcTbIe KBapIHTbI mpecTaBsatoT coOok momocuaTy1o 
PONly, COCTAaBJeHHY!0 YepesOBaHHeM PYHHIX H OespyAHbIX WpocmoeB. PyAHbIe 
OCIOH CJIOXKEHbI IPCHMyMeCTBeHHO MarHeTHTOM C 3HaYHTebHbIM KOJIMUECT- 
M KBaplla H MeHbIUHM — remaTuTa, amduOola H WHpoKcena. MaruHerurT 4 re- 
THT B PYJHBIX MpocmoAX OOpasy!oT CpocTKH HM HAMOMOPMHbIe KPHCTAaJVIbI, 
OM@KYTKH Mey KOTOPbIMM BHINOMHeHbI HEPyAHbIMH MUHepasamu. Tomuin- 
PYAHBIX MpocmoeB Meunsetcs oT 0,5 1o 12 MM. Bespyuble NpOcsIOH COKE 
apIeM, HHOTa C MOMYHHEHHBIM KOsMYeCTBOM amduGoma, MupoKceHa HM OxO- 
ra. 3epHa KBaplla UMeIOT HelIpaBMJIbHbIe 3asyOpenuble OYepTaHud. Pasmep 
ex or 0,1 no 2 mM. Tommuna mpocmoes Mensetca oT 0,3 Jo 15 MM, cTpyKTy- 
Wpocioes rpaHo6macTroBaa. CojlepKanve *Kee3a B MKeeSHCTHIX KBapIHTAaXx 
meOneTca OT 23—27% no 36%, cpeqHee 33%. 

Kuna» Soratol xeneszucroli pynbl (puc. 1) pacnonaraerca cpequ amdnoo- 
MarHeTHTOBLIX KBapwuToB moq 25—30° ‘K NomocuaTocTH MNOCMeqHUX, H 
2eT KpyToe (60—65°) nafenue Ha wor. B oOnaxKeHHM xKua NIpocmexena Ha 
8 mM. XapakTepHy!0 CTpyKTypHy!o OcOOeHHOCTh pyAHOro Tea COCTABAAeT 
WKHAA CKalyaTOCTb, KOTOpad B OOJIbIUIMHCTBe MeCT IIpeKpallaeTcH Ha KOH- 
Te C KBapluTamu (pyc. 1). Pyfa cocTOHT, B OCHOBHOM, H3 MUS aa (59% ), 
aruta (12%), mupoKcena u amuOona (18%) H KBapua (8%). XuMugeCKHH 
TaB py ipuBegen B Ta6n. 1. MarneruT u reMaTHT B pyle anaOrHaHbl Pas- 
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Ta6uunna 1 


serra OZ 2 3 | 4 | 5 | : 

SiO, 49 22 9,64 | 51,78 | 55,29 0,46 0,40 
TiO» cul. 0,06 0,40 0,09 0,02 ca. 
Algo: 0,45 0,56 0,07 4,45 0,20 0,08 
Fe,03 35,13 | 65,14 | 10,92 8,86 | 97,20 | 69,99 
FeO 12,20 | 20,96 6,80 323 0,14 | 29,00 
MnO 0,07 0,05 0,13 ‘0,08 | He OOH. 0,10 
MgO .| 4,08 1,81 | 19,95 | *9,86 0,25 0,32 
CaO 1,40 4,82 8,92 | 43,40 0,07 0,44 
+O} 0,38 | 0,06 | 0,02 ace 0,36 | 0,06 
P.O; 0,08 0,14 0,17 0,17 0,14 0,14 
SO. 0,24 0,27 ae ay = = 
HO 0’04 “|. “e200 | -0,00.) 0116 | Opoo ime oten 
1. 1. 1. 0,09 0,22 1,20 0,47 1,26 0,14 
Cymma | 100,38 | 100,67 | 100,06 | 100,48 | 100,07 | 100,34 


IlpumeuauHue. / —xeseSHCTbIe KBapllHTbl, 2— 2%KeesHad pyza. 
Buijelenuble 3 pyAbl MHHepambI: 3 — ampu6ou, 4— nupoKcen, 5 — rema- 
THT u 6 — MarHeTHT. 


BUTbIM B PYAHbIX NpocsoAxX KBapwuTOB. B pyse ONH OOpasy1oT peskoe pacuiMpes 
HHe PyHbIX MpocsoeB, OarofapA YeMy KBapIHTbI CMeHAIOTCH pyfoH. Pasme 
PYAHbIX 3epeH He MpeBbliuaer | MM. 
Am@u6os 110 HallluM OnpejlesIeHHAM MOET ObITb OTHECEH K AKTHHOJHMTOBOMI 
PAAY, a WHPOKCeH ABMAeTCH MPOMeXKYTOUHBIM MexKy STHPHHOM H  aBrHTON 
Vurepecubii MaTepuasl fay 
OT HaOJOJeHHA, MpoBeseHHbie 
HaMH B OOjlaCTH KOHTaKTAa K€ 
JI€3HCTLIX KBapIlHTOB Cc pyjOHJ 
B oTIM4UMe OT OCHOBHOH Maccell 
2KeJESHCTbIE KBaPUHTbI 3//eCbh 
oOoraleHbl amuGouom uw HMy 
POKCeHOM, KOTOpble 3aMellal0q) 
KBapIl H pacnojlararoTca per 
HMYUleCTBeHHO B KBAaplleBb 
MpocsIoAX JBYMA KaeMKaMH FE 
Puc. 1. )Kusomogz06Hoe pyynoe Teno (/) cpeaH MarHeTu- TDaHMNAx. G RYARRM Tn 


TOBLIX KBAaplHTOB (2). OmeHeropcKoe mecropoxgenne MH. 7Kenesucrpie keapa 
KBapUHTOB 3eCb COCTOAT U3 KBapia (59,2% | 


MarHeTutTa (26,9%), remarT 
(3,5%), ampu6ona (5,1%) u mupoKceHa (5%). XumuyeCcKHH cocraB STHX KBal 
WMTOB (B %) IpuBeyen B Tan. 1. B pyqe HepyAubIe MpOCNON c1O%*KeHbI MUPOKeE 
HOM C MOJUMHEHHBIM KOJIMYECTBOM KBaplla M amdvOona. Pyqupie mpocaon et 
CTOAT H3 KPyMHbIX CpOCTKOB MarHeTHTa M reMaTHTa C peqKHMM OOpas0BaH 
AMM KBaplla WH NMpoKceHa. KowwuecTBoO kBapla B pyHOM Tpocnoe yMeHI 
uiaeTca B4—5 pas. TemaruT pasBuBaeTca, MpeHMylecTBeHHO 10 KpaaM PyYf 
HBIX MpoctoeB. JloBouIbHO YacTo HaOmOaeTCA CAMAHHe cOceqHUX pyHbE 
MpocsloeB ¢ OOpasoBaHveM yUaCTKOB CMVOWHBIX py (puc. 2). 

OO6pailaeT Ha ceOA BHUMAHHe OobUOe CXORCTBO MHHepasloruyecKkoro C0 
cTaBa M raOuTyca MMHepaOB 2%eNe3HCTbIX KBAaPUMTOB H %KemesncTbix py/l 
a TaKXKE MpPHMepHoe CXOACTBO HX XMMMYECKOLO CocTaBa (TaOM. 1, aHanus | u Q)) 
3a MCKIIOUCHHEM PasIMUHOrO KOMMUECTBA 2KeNesa H KpeMHeKHCHOTH. Take 
oOpa3oM BTopMyHoe OOoralleHHe 2KeESMCTHIX KBAPILMTOB COCTOUT B ss 


01234 50m 
sey 


KONMYECTBA PYHbIX MUHepasOB, NMpOKceHna HM am*uGowa, 3aMeHAIOWUX KBapl 
B PYAHBIX HW Oe3spyAHbIX Npocnonx. Tako Maparenesuc MuHepasoB mor o6pa3o 
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Tpex B pyde Up HanwYHH HekoTOporo u36bITOuHOrO KomMuecTBa Fe, 
B» Ca, Na, Al (cm. ta6n. 1). Komwuectao xe 3THX 31eMeHTOR B pyle, 00 cpas- 
Mio C KBapUMTaMH, BOSpacTaeT He3HaUHTebHO, HM OHH MOraH ObITh 3anMCT- 
Balbl H3 2KeJe3 UCTbIX KBaPWHTOB, Tak KaK PY{HbIe YYaCTKH MMeIOT OUND MaJIBIe 
Mepbl lO CpaBHeHHIo C OOmeH Maccoli KBapuuToB. YBenuueHue 2KeNe3a B 
AC, NO-BHAMMOMY, TaK2%Ke MOXKeT ObITh OObACHEHO MepeMelleHHeM ero 
YTPH TOM 2XeesuCTEIX KBapIHTOB. 


Pue. 2. Kontaxr mupokceHo-MarHeTHToBolt pyzpt(/) H 2Kese- 
3HcTOro KBapua (2) 


YUMTbIBAA aHAOrHYHbIM MHHepasOrHyeckHH WU XHMMUeCKHU COCTaB pyfbI H 
€JI€E3HCTbIX KBaPILHTOB, a TaK?Ke TeCHY1O CBA3b PY)HbIX Te CO CKMayaTbIMH 
DHaMH, BTOpHYHOe oOorallleHHe  KeJIe3HCTHIX KBAapPILHTOB, . 10-BU,MMOMY, 
leqyeT OTHECTH K HepHofly oOtlero MeTamMopdu3ma ocaqKoB H OOpas0BaHNs 
(HX Mopog,. 

_ IloqoOupie u3sMeHeHHA cocTaBa Mopox UH oOpasoBaHne *ResesHbIX PY, 
aBHO Kak HM IIPHyPpOYeHHOCTb PyHbIX 3aJlexKeH K CKaqyaTbIM yUaCTKaM, 
ie Ha Ykpauue Cpe *KeJesHCTHIX POrOBHKOB B CeBepHom KpuBopoxse, 
(. BemosepcKoH MarHHTHOH aHOMaJIHH HW B XKeJe3HCTbHIX KBaplHTaX OpexoBo- 
laBlorpayckoro paliona. AHaOrMuHble MewKHe pyHble 3anexH B KpHBo- 
OHKCKOM OaccelHHe BCTpeuvaloTcA B HEKOTOPOM yJlaJIeHHH OT KPyIHbIX PYyHbIX 
2JI, HMeIONHX TIPOMBbIMIeHHy!o0 WeHHOocTb. Bcerpeyenupie Ha OvleneropcKom 
eCTOpOKeHHH VW JpyrHxX MecTaX MeJIKHe PyHbIe «KHJIbIy MOryT ABJIATbCA 
PH3HAKOM HaXO%KJeHHA B 9TOM PalOHe MPOMbILIWICHHbIX 3alexKeH Oorarbix 
‘eIESHBIX PY.’ 


Mucrutyt reonorHyeckHx HayK Tocrynu.i0 
Axayemunh HayK YCCP 16 III 1956 


HIMTHPOBAHHASA JIMTEPATYPA 


19. H. Benespunes, JAH, 97, Ne 3 (1954). %B.M. Kynaetcxku i, Crpamn- 
adus woKemM6pua Konpexoro noyocrpopa. Crpaturpadusa CCCP, 1, 1939. 
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TrEOJOLrHA 


B. K. TABPHI 
O TIPHPOAE KAHEBCKHX «lOP» 


(I1pedcmaeaeno axademuxom H.C. Ilamcxum 17 X 1956) 


Tlolo2%KUTeIbHbIe (OPMbI pesbecba, HSBECTHbIe B MHMTepaType NO HasBaHHeM 
KaHeBCKUX «rop», paciioularatorcs Ha MpaBobepexbe p. J[uerp, B palioue r. Ka- 
Hepa. Ilo cpaBHeHHlo C OKpy2Kalollleli MOBepXHOCTbIO WaTO, aOCOJIOTHbIe OTMET- 
KH KoTOporo KosleOmtoTca oT 140 go 190 M, NoBepXHOCTb KaHeBCKHX «rop» Tl0- 
BblllaeTca JO 230—245 (cm. puc. 1). 

B. B. PesuuyenKo (7) paccMaTpHBaJI KaHeBCKHe «rOpbI>, HIM AuCIOKAaHyH,. 
Kak CKJla¥UaTO-IOKpOBHYy!0 TeEKTOHUKy YeTBepTuuHOrO BpemMenH. JI. H. Co6o- 
nes (°) u B. JI. JImaxos (*) cpasbipanu o6pas0BaHve KaHeBCKMX JUcOKalMl C 
jlelicTBueM Hanopa JIeqHuKa U OTpUlalM BCAKy1WO TeKTOHHKy. Pay apropos ((*,°,®) 
W Ip.) BbICKa3bIBaJINCb 3a HaIMuHe B palioHe KaHeBCKUX JUCMOKAaWHH TeKTOHH- 
YeCKHX CTPYKTYp, KOTOPble ObIIH OCIORKHEHDI ABHKYULMMCA C CeBepa JIeQHHKOM. 
JI. Jlynrepcray3eu (4) paccMaTpHBasI  KaHeBCKHe JMCIOKaWMM Kak MOMIBUrH, 
OOpas0BaBIIHeCA B UETBEPTHUHOE BPEMA BCJIECTBHE KPYNHbIX POPH3OHTAJIbHbIX 
MepeMeleHHH MpeesbHO KecTKOH MMTHI, HecnOocoOHOM aBaTb HayBurH. 
3. A. Muuyuuua (6), kak uw A. J. Kapuuxuit (?) cuntator, uro KaHeBCKHe JMC- 
NOKAWHH OOpas0Basucb OaroyapA ONOM3HAM. 

Jlanuble OypeHux, MpoBeseHHOrO B MocseAHHe FOfbl MOKA3bIBaIOT, ITO OH*KE 
BCero K J[CHCTBUTCJIbHOCTH ObIIH BbICKa3bIBaHHA MCCeoBaTeseH, CUHTABLUMX, 
¥TO IIpH OOpas0BaHHH KaHeBCKUX JMCMOKallWH MMe MeCTO KaK TEKTOHHYeCKHEe 
MNOABUXKKH, Tak WM JaBslenue sleyHuKa. MbI npefmomaraem, uTO Oombiloe 3Haye- 
HWe Ip oOpas0BaHHvH AMCOKalM HMel TakxKe pa3MbIB KOPCHHBIX (BIVJIOTb 
lO }OpcKHX) Mopor 

Matepuasbl Tpesbilyuiux ucceqoBaHHuli HW HallH HaOmO,eHuA, NpoBeyeH- 
HbIe C IesIbIO COCTABJICHHA TeomornuyeckohH KapTs! JLHemposcKo-JloneyKow Bria- 
AMHbI, NO3BOIAIOT BLICKa8aTb HOBYIO TOUKY 3peHUA Ha Ipuposy KaHeBCKHX JHC- 
woKauMu. Teonoro-reopusnyeckue JaHHble MOCe(HHX eT NOsBOMAIOT Jony- 
CKaTb OIOKOBOe CTpoeHHve ceBepHOrO cKIOHa YKpawHCKoro KpHcTasMYeCKOrO 
muta. Bospacr noqByxKek, OOycCNOBHBIIMX OOpa3s0BaHHe STHX OOKOB, B Ha- 
CTOAIee BPCMA YCTaHOBUTb TpyAHO. OqHako MMelOTCH OCHOBaHUA Upeqnona- 
raTb, YTO B JapaMHlickylo ca3y CKMaquaTOCTH NOABHXKKU ITHX OMOKOB MpoUc- 
XOWMIH. 

O OnOKOBOM cTpoeHHH paccMaTpuBaeMoli TeppHTOpHH cCBHeTebCTByIOT 


culeMyroulve reosoro-reomusnyeckve JaHHble. CKBaxKHHbI, IpOOypeHuble B 70 KM | 


ceBepHee KaHeBCKHX JUMCNOKalMH (pation Bopucnona) BKpecT mpocTupaHua 


HMKCONMCAHHOTO FOPCKOrO Bala, BCKPbIBAIOT KpHcTamMMuecKHH dyHaMeHT 


Ha Pa3JIMUHbIX rlyOuHaXx. 

[lo JaHHbIM CKBaxKMH, PaCHOJOXKeHHbIX 1oro-3anayuwee OCH BaNOOOpasHoro 
NOMHATHA, MafeHwe MOBepXHOCTH KpHcTasMMYecKorO dyHWaMeHTa cocTaBsIAeT 
NpHMepHo 8,8 M ua | KM. Cepepo-BocrouHee OcH Morpy2KeHve STON MOBepXHOCTH 
mocturaet 16 M na | KM. Kpome Toro, npesbiitieHve NoBepXHOcTH KpucTasaMGe- 
cKoro PyHaMeHTa ceBepo-BOCTOYHOrO Gm0Ka Hak woro-sallaq{HbIM, 10 JByM CKBa- 
*KHHAM, PaCIOJIOWKeHHBIM Ha paccTOAHHM 0,7 KM [pyr oT [pyra, cocTaBaer 
100 m. Tako peskult noybem 2KecTKOrO KpucrammHyeCKoro yHaMeHta H yBe- 
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J1€HHE K CEBEpO-BOCTOKY yrvla HaKMOHA OOyCNOBMeHO AuppepeniualHel STHX 
SKOB, NPOHCXOAAMeH, BepOsiTHee Bcero, NO JMSbIOHKTHBHOMY HapylleHHio. 
MMHOCTb OCAKOUHBIX MOPOM, 3asleraioulMX Kak MO OAHY, Tak HM M0 Apyryro cro- 
jty OT MpeAmouaraemMoro HapyleHus, yBeluuuBaeTca B céBepo-BOCTOTHOM 
Ipapuienun. Ilpeqmonaraemoe cmeujeHve OOKOB mponsouo, 110-BHMMoMy, 
<OHWe MeJIOBOrO BpeMeHH, TaK KaK OHO He CKa3bIBaeTCH HH Ha yMeHbINeHHU 
MHOCTH JOMeCJOBbIX OCaKOB HH Ha HX JIMTOMOrUYeCKOM CocTaBe. Oulymaerca 
bKO 34METHBIM Pa3MbIBB MEJIOBbIX H B BEpXHeli UaCTH IOPCKHX OCAKOB B CBOJe 
QHATHA MIpH HaMyHH Oeoro NMIyWlero Mena Ha OOOMX ero KpbIJIbAX. 

Anajorvunoe lopeyenve KpucTaimyeckoro dbywaMenta ycraHoBeHO TaK- 

: SJIEKTPOpasBeQOUHbIMH padotamyH (I]. HW. Jlusanos). Ha snexrpopaspeyou- 
M lpodusie, Mpoxo_AlleM BKpeCT MpoOcTHpanuaA Basa yepes ceo EpKOBIbI 
3€PO-BOCTOYHbIM OOK *PyHAaMeHTa MPHNOAHAT OTHOCHTEIbHO 1oro-3anasHoro 
80 M. Oro NosBouseT CUNTaTb, YTO AaMMHTYa Mpe_mouaraemoro Hapyuie- 
A yMeHbilaeTca B CTOpoHy YKpanHcKoro MUTA. 
' paspuraluonHoe moje paccMaTpHBaemoro paiiona TaKxKe HMeeT aHOMaJIb- 
i xapaxtep. K mecram crTbika 610KOB IpHypoveHa 30Ha WHTeHCMBHOrO cry- 
HHA H30AHOMAJI CHJIbI TAKECTH, YTO COOTBETCTBYeT NepeXoy OT MaKcHMyMa 
MMHUMyMy CHJbI TaxKecTH. IIpH 9TOM MHHMMaJIbHbIe 3HAYeCHHA CHJIbI TAKECTH 
cnolaraiorcaA B 30He OMyieHHoro Os0Ka. 

B yka3aHHOM CTbIKe OOKOB paciosmaraerca Tak»xKe MO0Ca HHTCHCHBHBIX 
THUTHBIX MaKCHMYyMOB ($1 IOBCKO—TpakTeMHpOBCKasd 30Ha), XOPOIIO CoBMa- 
HOULUX C MpOCTHpaHHeM Bawa JO MepHyuana r. Kanepa. ICro-pocrouuee r. Ka- 
Ba OCb Bala MpoclexkuBaeTcA BUONb J[Henpa nouTH Jor. Uepxacc, B TO Bpema 
K MOsoca MarHHTHEIX M@KCHMYMOB IIPHHHMaeT cyOMepHAHOHaIbHOe Mpo- 
panne. 

JiBYxKeHHA YyKa3aHHbIX OJIOKOB KaK B BepTHKaJIbHOM, TaK H, BO3MOXKHO, 
TOPH30HTAIbHOM HallpaBJIeHHAX CHocoOcTBOBaIH OOpa3s0BaHHlO B MeCcTaX HX 
Ka NOAHATHH HW NOrpyKeHuu B OCaOUHbIX Moposax. 

OWHUM H3 TaKHX NOAHATHH ABMAeTCH ycTaHOBJeHHbIA (Bb. C. Kosaues, 

A. CopuHckaas HU Jp.) B palione Ocrpa, Bopucnona, Sonoronomm, 
epkKacc BaJl,HasBaHHbId Hamu UepkaccKo—OctepckumM. OTOT BaJl 10 MoBepx- 
XCTH IOPCKHX OTNOKeHHH UMeeT aACHMMeTPH4YHOe cTpoeHve C KpyTbIM 
rO-3allay{HbIM (MayeHHe Oo 20 M Ha | KM) H TMOJOrHM CeBepO-BOCTOYHBIM (Iaje- 
ie OKOO 3 M Ha | KM) Kpbluibamu. AmnunTyja loro-3anafqHoro Kpblla mo 0- 
‘PXHOCTH IOPCKHX OTIOXKeHUH KoMeOeTcA OT 25 Wo 70M u Oosee.CBOOBAaA YaCTb 
\la COKeHAa NOposamu topeKoro Bospacta. Ha KpbiJIbAX HM CeBepo-3sanaqHoH 
PUKIUHAIH MO TpeTHYHBIMH ocaKaMH 3asleraioT Oosee MOJIO[bIe MeJIOBbIe 
Ty, cr Cr} u T. J.) oTrmoxKenna. J] HHa Basa 10 BbIXOJaM IOPCKHX Mopoy Ha 


TPeTHIHY!O TOBepXHOCcTb JocTuraet 190 KM. 

He ucks10ueHa BO3MOXKHOCTh, YTO K HapyiMleHHo, JexKallleMy B OCHOBE ONH- 
HHOFO BaJla, IIPHMbIKaloT HW Apyrve AMCMIOKAHH, BJIMABLUIHE B TOH HH HHOK 
spe Ha CTpoeHHe ocasouHOorO KoMMIeKca. BMOJIHe BO3MOXKHO, YTO Of{Ha H3 HX 
yMypoueHa K MePHAHOHAbHO MpoOcTupalouleMyca MarHHTHOMY MaKCHMyMy, 
\CMOJIOMKeHHOMY K tory oT r. Kauesa. 

Bonpoc 0 HapylIeHHOCTH 10pcKUX HM Ap. OCaMOUHbIX NOpos MoKa ocTaetcs 
KPBITEIM. 

Takum o6pasom, Uepkaccko—OctepckHi BaJl, BepOATHEE BCeTO, oOpasoBasica 
KOHI€ MeJIOBOrO BPeMEHH BCIEACTBHE OTHOCHTEIbHOM IPHNORHATOCTH CeBepo- 
cTOUHOTO 60Ka. B npesKaHeBCKHli BeK BepXHEe-MeJIOBbIe H YaCTHYHO OPCKHe 
JIOKeHHA Ha yuacTKe Basia B palione r. KaneBa OblIM pasMbITbI, HM Ha UX pas- 
ITyIO IIOBEPXHOCTb OTKJabIBaNCb TpPeTHUHbIe — KaHeBCKHE, 6yuaKcKne, 
[eBCKHe, XaPbKOBCKHe HW, BO3MOKHO, YCTBEPTHIHbIe OCaLKH. EcTb OCHOBaHHe 
yeMONaraTh, UTO OTIOMKEHUA KHEBCKOFO HM XAPbKOBCKOLO APYCOB B CBASH C NPH- 
IHUMAHHeM Basia MOPM HCIbITbIBaTh HEKOTOpble (PalaJIbuble USMeHEHMA UH 
Ke VACTHUHBI pasMbIB. OrcyTcTBHe STHX OCa{KOB, BCeACTBHe MOCHeLyt0- 
sro pasMbiBa JOHHOL p. JHerp, He AaloT BOSMOKHOCTH AOKA3aTb STO MpeANO- 
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Pocr UepKaccko—Octepcekoro Basa Mor YacTHYHO MpOwcXOAMTb u B Oom 1 
Mo/Oj0e BpeMA, YTO BbIPAaKeHO B MPHMOAHATOCTH MepreweH KMEBCKOTO APYCa 
rye OHH COXpaHHJHCb OT pasMbIBa. q 
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Puc. 1. Cxema reonorvyeckoro crpoeHusi cpegnero IIpugnenpoppa mM reonorMueckHit mp] 


cbunb. 1 — YeTBepTHUHble OTMOX*KeHHA (Q), 2 — maneoren (Pg), 3 — TypoH (Cri), 4—cenoman 
cm 


HWKHHH Mem (Cr," —Cr), 5 — topa (/), 6 — tpnac — nepmp (T—P), 7 — noKemOpnit (Pen 
8—KaHeBCKHe JMCOKAaHH (KOHTYp AHCNOKaWHH MpoBeyeHd no ZaHHbIM H. ®. Banyxoscxoro > 
YU. U. Tanaxu), 9 — rpannua pacnpoctpaneHHa Me3s030HCKHX OTJOMKEHHM Ha JOTPeTHYHO NoBepil 
HocTH, /0—Ms30runcbl NOBepXHOCTH lopcKHX ocayKoB, // — npeyqmouaraemoe Hapyilenve B J 
KemOpHH, 12 — CKBaxKHHbI C AOCOMIOTHOH OTMETKOM MOBEPXHOCTH IOPCKHX ocayKoB, 13 — NHE 
npomuasa | 

UepKaccko—Octepckult Bam, TECHO CBA3AHHbIM C IPpHNOAHMMAaIOULUMCS CKil} 
HOM Y KpaHHckoro WWHTa, ABHJICH MpPelATCTBHeEM K cBoOoqHOMy TI€peMeLnyeH: 
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empa m0 3aKoHy Bopa. Cesepnee c. Tpaxremuposa B Ipeypucckoe BpemaA 
aR TlO-BHAHMOMY, leat HeKOTOpBIH H3rH6 noOOHBIIt COBPCMeHHOMY 
i 1). 

Uccneqopanne mpembiqyuux wer (Jq. M. Koneuxos u ap.) NoKa3a0, YO 
mp B MPOUWIOM pa3MbIBaJl OCaKH HM2Ke COBpeMeHHOFO 3epKasla BOMbI Ha 
—70 M, T. e. ocTurasl a6comorHolt ormerKH 50—30 M. 

IIpuunmas BO BHUMaHHe, UTO COBPeMeHHOE 3asleraHhe NOBepXHOCTH IOpCKUX 
1o*KeHHH B patone Kanesa u c. Osepumla Jocruraer a6comorHoli OTMeTKH 
DTBETCTBeEHHO 60—21 M, MoxKHO HpesMosarath, TO B mpeyesax fpeBHeli Jo- 
HbI [Hepa pasMbiBasIHCb TaKxKe OCaAKH Iopbl (cM. puc. 1). 

Tlonornii nepbiit CkKNOH AHeNpOBCKOli JoNUHbI, OOpasoBaBLIHiica BCMeACTBHE 
TeMeHHOrO CKaTbIBaHHA JtHerpa (*°), cnoco6cTBoBas CBOOOAHOMY MpOHHKHO- 
THtO PHCCKOPO JeAHHKa B OJIMHY STOW peKH. Kpyroii upappiii cK0H, Ha060- 
P IIpeMATCTBOBAa NpOABM2KeHHIO ero K lory. OAHaKO 9TO IpellaTcrBue ObIIO 

Hb H€yCTOHUHBbIM, TaK KaK Pa3MbIB OTINHYpOBasl y3kyl0, HaHOonee Npunoy- 
Ty!0 UacTb Bala, K 1OrO-BOCTOKYy OT KOTOpOrO lopcKkHH Mporv6 3anomHeH Mec- 
HbIMH OOPpasOBaHHAMH Meda U MameoreHa, MeHee ycTOMUHBLIMH, 4eM IOpCKHe 
HbI. Kpome Toro, MOJ3eMHbI€ BOJbl, MPOHHKalollNe B necuaHble Mpocmou 
CKHX TIHH, CNOCOOCTBOBaJIH OOpa30BaHHI0 CKOJIbKeHHA H, CJIeEOBATeMbHO, 
ury BbIletexKaljeH TOME. 
Takum oOpa30M, ojTBepxyaioTca mpesqnomoxwxenun JI. H. Co6ouesa, 
@, Bastyxopckoro u Ap. 0 TOM, UTO Ha MeBOOepexbe J[HelIpa TaHTeHWMab- 
IM J[aBJICHHeM JleHHKa Oblia COpBaHa C WOKOJA TOWLa NOpOA BUOTb Ao OaT- 
MX TWH. J BuxKYyULHcaA JeqHHK OKa3bIBadl BIIMAHHE TakKe Ha MOMCTHMAIOLLy!o 
My, O YM CBHJeTembcTBy!oT JaHHbIe H. ©. BamyxopcKoro o nepematoctu 
XHelH 4acTH lopcKHX Nopoy. B pesymabTaTe Harpy3KH MOTJIO HpOHCXOAuTb 
KOKE BbILaBJINBAaHHe NO TpellHHaM JIOPCKHX H, BO3MOXKHO, TPHaCOBbIX TVIHH, 
a3yaA «HellTyHHYecKHe jaHku». Beixoq NecTpouBeToB cpeqH IOpCcKHX Topos 
. Tpoctaneny H. ©. Banyxosckul paccMaTpHBasl Kak Jaliky Takoro poja. 
PBaHHble C WOKOJIA IOpCKHe UH Apyrue Noposbl Obl NepeABHHYTHI K 1OTO-BO- 
Ky OT OCH lopcKoro Bala. B pe3ymbTaTe JBHKeHUA COPBAHHAaA Tosa NOpoL 
WHaJia Ha CBOeM IyTH BCTpeyaemble Moposbl, oOpasyx pH STOM Oowbiu0e 
JIMYECTBO CKJIaOK-B3OpOCOB, HOPMaJIbHbIe AHTHKJIMHaJIbHbIe W CHHKJIMHAJIb- 
I€ CKa{KH, B30pocbl H cOpocnl. 

B ckKmaquaTocTw KaHeBCKHX JHclOKalui MpHHuMaloT yyacTue lopcKHe (OaT— 
JIMOBeHCKHe), MeOBbIe (CCHOMaH—aJIbOCKHe), TpeTHUHbIe (KAHeEBCKHE H Oyyak- 
e), UeTBepTHYHbIe (MHHJebCKHe MH MOpeHHble PHCCKHe) H Ap. Noposbl. K KOH- 
PHCCKOrO BpeMeHH CMATaH H AHCIOMMPOBaHHaA TOMA Mopdomornuecku 
(a OPOpMNeHa KaK MOJHATOe T1aTO C BOJHHCTOM MoBepxHocTbwW. B nocmexyto- 
se BPeMA Pebed) sTOM MOBepXHOCTH NOfBepraeTcA SHEPrHYHOMY PaCcwJIeHeHHIO 

aXKHO-OaJIOYHOH CeTH MH OCJOXKHEHHIO ONON3HAMH, KOTOPble HIpaloT 3/eCcb 
DpocteneHHoe SHayeHHe. 


IlocrynH10 
28 V 1956 
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Pp. WH. rPAUEB, I. E. JOHCKOBA u Il. T. PbIFHHA 


HOBbIE JJAHHbBIE O CTPATHFPA®HH HW PACIIPOCTPAHEHHH 
OTJIOKEHHH KEJIJIOBEA WH OKC®OPJA HA TEPPHTOPHH 
MPHKACHMMCKON BHAAHHBI 


(Tpedcmaeneno axademuxom H. M. Cmpaxosoim 23 X 1956) 


Ha 6oubmet vactu naomjaqu Iipukacnuhckol BuaqMHbl WO MOPCKMMH TPIiui 
HHCTO-KapOOHaTHBIMM OTJOKCHHAMH HHXKHETO BOJMKCKOLO Apyca C PayHOU 30 
Virgatites virgatus u Pavlovia panderi 3aneraer MoulHaa (400—600 m), oH 


ya yruet. Jlo nefqapHero BpeMeHH CUHTaOCcb, 4YTO cbayHa B 910M TOME, KPOV 
eCMHHUYHEIX 9K3emMMNIapoB Lingula sp. Pseudomonotis sp. orTcyTcrByeT; H 
XOJMMbI€ OCTATKH paCTeHHH onpeyemANHCb WIMpOKO Kak «cpeyueropcKHe». II 
3TOMY 2MOeHCKHE FeOJOrH OTHOCHJIM STY TOJLMLY K CpefHelt lope, a yCOBUA € 
oOpa30BaHHA paCCMaTpHBasIW KaK KOHTHHEHTAJIbHbIC: IpHOpexkHaA NMo0¢ 
Mopd, 3aGon04ueHHasa cya (#, 3, 5, 7). 
TIpopoqusuieeca B WHMJle Kasaxcrannepru KomMiuieKcHoe H3y4eHHe lOpCK 
OTJIOKeHUH, 3aera‘woulNX HWKe CMOeCB HHKHEBONMKCKOTO Apyca, MO3BOAMUH 
yCTaHOBHTb B HX COCTaBe CBHTbI ABHO Me€JIKOBOAHO-MOpCKOrO MpovcxoxKjeHu 
H BBIJeCHTb B HHX OTIOKEHUA KeMMOBeA HU OKCHopyAa. Bombutyio podb chirpas 
B JjaHHOM CAydae MHKpodayHHcTHYueCKHH WH CHOPOMbIIbyeBOH MeTOEI. 
Ha Kpalinem toro-BocToKe OMOeHCKOrO paliona B pa3spese CKBaXKHHbI yPOUMIl 
Tyrapakuau, Ha OTJO*KeHHAX 3aBeOMO cpefHel toppl c Equisetites ferganen 
sis Sew., Coniopteris hymenophylloides Brongn., Pityophyllum long ifor 
lium Nath. u yp. (onpegenenua A. H. Keropoli-Typytranopoi) saneraer TOMI 
NOpOA, MpeACTaBJIeHHbIX B OCHOBHOM TJIHHaMH C peKHMM Mpocsosmu necuaHmy 
KOB. HvKHAA YaCTb TOJMIH CIOKeHA HEH3BECTKOBHCTHIMH CJIOHCTbIMM CepbIMH || 
TeEMHO-CepbIMH ITVIHHaMH C MHKpOCOHKaMH aJIEBPOJHTOB C MeKHMM pacrTHif 
TeJIbHBIMH OCTaTKaMH; B BepXHeH 4YaCTH NOABJAIOTCA NpOCON CepbIxX TOHKO3Ep} 
HHCTbIX H3BECTKOBHCTHIX Ne€CUaHHKOB, MH HEKOTOPbIe MpOCOM PIMHbI CTAHOBATCS 
CaaOOWSBeCTKOBHCTEIMH. B nopoyax Tom OblmH onpefenenbr Entolium cfi} 
spathulatum Roem., Nucula sp. indet., Oxytomasp. indet., Posidonica sp,j} 
(onpeyenenua E. W. Coxonosok), a raxxe Cristellaria delicata Ryg. (in ms) 
Cr. limata Schwager, Cr. virgata Briickman, Cr. pachitella Ryg. (in ms 
Cr. spatulata, Wisn.,-Cr. incrassata’\Ryg. (in ms), Cr.. tumida Mjatliuk, Cr} 
subgaleata Wisn., Cr. rotulata Lam.“ ap. Becb Kkommuekc o6HapyxXeHHOM ayy 
HbI NOSBONAeT O€3 BCAKUX COMHEHHH OTHECTH AaHHYyIO TOMMLY NOpoy K KemOBeH| 
ckomy apycy. Moituoctb 110 mM. | 
a KeJIOBeMCKHX PIMHaX J@KAT Cepble, UHOra CAOOM3BECTKOBHCTHIe, Mec} 
YaHble PIMHbI C PeAKHMH MpOCJOAMM TIMHMCTEIX Mepresel c cdayHolt oKcdopAl 
cKoro sapyca: Cardioceras cordatum d’Orb. u cdopamuuudepamn Epistomins 
volgensis Mjatliuk, Ep. stelligeraformis Mjatliuk, Cristellaria ex gr. deeckef 
Wins. var. hamosa Wisn., Cr. ex gr. magna Mjatliuk, Vaginulina mosquensi} 
Uhlig u ap. Moujyocth oKedbopycKoro apyca 30 . 
B ypounme Asnary B pa3pese CKBaxXHHBbI, NO OTIOKeHNAMH HMKHE! 
BOJDKCKOFO ApyCa, B BEpXHeH YaCTH TOJIMIM, OTHOCHBINeHCA paHee K CpejHel roped 
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}laloch Tak2xKe OOHAPyKUTb OTMOReHHA BCeX TpexX oOTJeIOB KennoBelicKoro 
/pyca H oKcopAcKoro apyca. OuH 3auerator 3yecb Ha OTMOM*KeHNAX 3aBeOMO: 
PTCKOPO Apyca H TpefcTaBNeHbl YepeAOBaHHeM NecuaHHKOB, WIHH C pacTuTesb- 
SIM OOYIICHHBIM JeTPHTOM H, pexke, PiMHUcTHIX Mepreueli. JIutonorwuecKH 
/PIO*KeHUA OaTa H KeNNOBeA HACHTHUHEI. 
Tlopogbi KeoBelickoro spyca cojepxat dayny: Quenstedticeras lamberti 
ow., Pteroperna sp., Goniomya sp., Pseudomonotis subechinata Lah., Pseu- 
monotis sp., a TakxKe muKkpodayny — Darwinulla aff. sary tirmensis. 
chweier, Cristellaria varians Born. aff. hibrida Terquem, Cr. ex gr. limata 
ichwager, Cr. plane Reuss, Epistomina ex gr. mosquensis Uhlig Ap. 

Syech 2Ke BCTP€veH OYeHb XapaKkTepHbIli. KOMMVIEKC CHOP H MbIVIbILbL, He CIy~ 
<aIOIHUCs HH2KE B OTJOMKeHHAX OatTa H GOalioca; mpeocbsaqaiomlee 3HaVeHHeE: 
KOMIIJI€KCe 34HHMaeT Oe3MELIKOBAA MbIbWa YCNOBHOrO poga Aggerella Mal., 
deNCTABJeHHaA HOBbIMH BUamu Aggerella plicatellaeformis Donskova (59%): 
Aggerella sphaeraeformis Donskowa (10%). Momocrb Keswiopefickoro spy- 
1112 . / 

Tak xe Kak H Ha Tyrapakuane KesoBelicKHe OTMOxKeHUA TMOKpbIBaIOTCHt 
THHaMH OKcC*opAcKoro sApyca c Cardioceras cordatum Orb. u d@opamunudepamu. 
pistomina ex gr. stelligeraformis Mjatliuk, Epistomina volgaensis Mjatliuk, 
ristellaria ex gr. manubrium Schwager, Spirophthalmidium sagittum Bykova 
ap. MomHoctb 22 m. 

B sanaquou yactu IIpuKkacnvlickoll BnaquHbl, B Mexjtypeube Ypan — Bosra, 
SWI U3y4ueH paspes pxla CKBaxKHH. AyKutratiuarpina (Hopoxasanka). VW ayech 
PXHAA YaCTb paspe3a, OTHOCHBIUWeroca panee K cpefHelt tope, cosepxUT OT- 
DKeHHA KeOBeA M OKCHopya. Ha ormomennax OatTa, MpecTaBIeHHbIX TIM 
MH C IIpocjoaMH lecuaHHKOB, 6e3 3aMeTHOrO MepepbiBa JeKUT Nauka PMH, 
BepXHel UWaCTH H3BECTKOBHCTHIX, MOULHOCTbIO B 120M. B Heli OplmH ompeyese- 
1: Cristellaria ex gr. varians Bormen., Cr. ex gr. hibrida Terquem, Cr. tumi- 
1 Mjatliuk, Cr. delicata Ryg., Darbiella ex gr. kutzevi Dain, Spirophthalmi- 
um monstruosum Bykova un Sp. carinatum Kiibler, xapaxrepubie Ja Ke0- 
a Huxuero u Cpegquero Iloposmxns. B stTux Ke OTMOKEHUAX BCTPeyeH KOMH- 
‘KC COP H MIbIJIbIbI, OTCYTCTBYIOIWNHH B MOACTHMAarIollNX OTIORKeHHAX OaTCKOTO 
yyca HW IipefcTaBJIeHHbIt MpeHMyHIeECTBeEHHO HOBbIMH I1pefCTaBHTeAMH YCJIOB- 
1X poyosB Orbicularia, Pododipterella, Aliferina, Bullulina, Dilaterella 
pirellina. Okchopyzckuk spyc Ha Ayxkuralivarbiie npeycTaBleH YepeqoBaHvem 
PbIX MeCUaHO-H3BECTKOBHCTHIX TMH HU Mepreseli c OOYrJICHHbIM PaCTHTeJIb- 
IM JIETPHTOM M KPHcTasMaMu MHpHTa. Syecb BCTPevYeHbI THMMYHbIe WIA OKC- 
)pia dopamunudeppi: Spirophthalmidium sagittum Bykova, Cristellaria 
araensis Mjatliuk, Epistomina volgaensis Mjatliuk, Epistomina stellige- 
formis Mjatliuk u yp. MomHoctb 35 M. 

} B wextpambHol yvacTH OmMOeHcKoro paliona BepXHve TOPH30HTbI NOpPOL, 3a- 

PalouwluxX NOX HY2KHUM BOJWKCKUM APYCOM, MpefcTaBJIeHbl Ooulee MeJIKOBOJHBI- 
1 OCaJ[KaMH: H3BeCTKOBHCTHIe TIMHbI 3/[eCb CPaBHUTeEMbHO peAKU, OOYTeHHbITi 
ICTHTeIbHbIM JeTpUT MpucyTCTByeT B OOJIbINMX KOMMYeCTBaX, BCTpedaloTcH 
buKHe NpocOM yrMCTHIX PMH H yruieli, MopcKas (aya He OOHapyxKena. OHa- 
) KOMIIJIEKC CHOP H MbIbILbI ITOH YacTH paspe3sa, KaK NpaBHJO, THMMYHO KeJI- 
‘Belickuit. B 6onee 3anaqupix (Makat, Kopcak) yuacTKax, paClOjoKeHHbIx 
wxKe K p. Ypany, mpecOmafjaeT KOMIMJIeKC CBOMCTBeHHBIM paspesy KeNOBeA 
yKuTaitdarbiia, B Oomee BocTouHbIx (KeipK-Meprenb) — CMelaHHbIM KOMTI- 
kc Ayxurtaiiuarpina u A3nHaryua. ; 
I[pucyrcrsue ormoxKenul oKcdopAa Opiio ycTaHOBseHO lr’, O. AviseHIITaTOM H 
' VU. Coxonosot ya myuKtos Kangayposo, Uugepa, Kortkapa, Maxat, A6- 
ob, Cranuna Uckune vu Caru3 4 oTI0%KeHHI KeMOBeA — [IA Maxata (onop- 
\A CKBA2KHHA). 

} Ko pcemy STOMy OTHOMeHUA OKCHPopAa H KeOBEA XOPOLIO BbIMeAIOTCA Ha 

EKTPOKApOTTaxKHbIX AMarpamMMax. ConocTaB.jeHHe WIEKTPOKAPOTTARUBIX AMa- 
lamm Asnaryna, Tyrapakuana u AyKuraliuarbiia C KapoTTaxKHbIMH [uarpaM- 
MH Apyrux Kynon0B SMOencKoro palioHa MOKAasbIBAeT MPHCYTCTBHE OTO2KE- 
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HM KeWIoBea H OKCopya Ha MHOTHX Kynowax, B YacTHOcTH Ha Kaparone 
Kyncapax, Tepenb-Y310ke, Kabii-Kyyke 4 Jp. 

TakHM 00pa30M} OKa3biBaeTcCa MIpHCyTCTBHe OTIORKeHUM KeOBeA HU OKC 
cbopya mo Bce TeppHTOpHH OmMOencKOoro palioHa, MCKIOUaA, KOHEYHO, CBOJO 
BbIe UaCTH HaHOoslee AKTHBHO Pa3BUBaBLUHXCA B ITO BPCMA COJIAHbIX KYIIONO 
Ha nepudepuiinpix wacTaX TaKHX KYIOJIOB, KaK 3TO MOKAa3bIBalOT MaTepHaJb 
onopHo ckBaxuHb! Makat, OTO%KeHHA KeJIOBeA MH OKCPOpAa COXPaHHJIHCh O 
pa3MbIBa. 

YuuTblBas, YTO OTMOKeCHUA KesMOBeA WH OKcopAa OblIM TakxKe BCTPedeHI 
H B 3anaqHou uactu [IpuKacnuiickoli Bnaquuni (7,8) MH B ee CeBepO-BOCTOUHOE 
gactu (4,8,7), MOKHO YyTBepKaTb, TO HaKOMJeHHe OCa\KOB STOO BOspacté 
io Ha BceH Teppuropuu IIpukacnHlickoH BHaqMHbl. OHaKO Ha pa3JIMUHBIy 
yuacTKaX BMaMHbl HaKONJAIMCb (allWalbHO pa3JIMUHbIe THIIbI OCAaKOB, 41% 
ONpeseANOCh MasleOCcTpyKTypol BUaqHHb! B KeWOBeHCKHH MH OKCPOPACKHH Be 
Ka — HaIMYHeM JVIMTeIbHO PasSBHBaBIMXCA, YHaCeOBaHHbIX KPYNHbIX MO} 
COJIEBbIX CTPYKTyp, BbIpaXeHHbIX MOMOTHMH NporHOaMH MW OTHOCHTeJIbHO TIpHt 
NOJAHATHIMH BbICTynaMmu. B wacruoctu, B pxye paodor (', *,5) Ha naeodalvabHbM 
MW MajleOTeKTOHHYeCKHX KapTax JIA Cpe/HeIOpCKOrO BpeMeHH MOKa3aHO B IeHT! 
pabHOH wacTH OMOeHCKOrO paloHa NaTpOpMeHHOe NOAHATHE WIM BbICTY 
uMenyemoe KusoKocuHcKuM, TaHaTapcKuM wuaiH MakarckuM. CyllecTBOBaH 
9TOrO NOAHATHA OOBACHAeT MpucyTcTBHe Ha eFO MOM AaH OTMORKeHHH Ke) 
Bea WH oKcopya B HavGomee MeKOBOAHBIX, OMM3KHX K KOHTHHEHTAJIbHBIM| 
palluaxX, OXapakTepH30BaHHbIX OCaJ[KaMH, JIMLICHHbIMH MOPCKOH qbayHbl, Hi 
COfepKalluX THIHUHBIM WIA KeMOBeX H OKCPOpAa KOMIMIeKc CHOp H MbIIbIBI 
pe3kO OTMHUAIOLIMHCA OT CIOPO-MbIIbleBoro KOMMJekca OaTcKOorO apyca, | 


[lextpabHad Hay4HO-HccueqoBaTebCKan — Hocrynuso 
ua6opatopHa KasaxcTaHHedTu 20 I 1956 
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Hoknuann Akayemuu Hayk CCCP 
1957. Tom 113, Ns 2 


rEOMOLH A 


C. M. THJIbMAH » JI. ©. EFOPOB 


HOBDSIE AAHHDIE MNO CTPATHPPA®HH H TEKTOHHKE 
NIPABOBEPE)KbaA p. KOJIbIMbI B EE HA)KHEM TEYEHHM 


(ITpedcmaeaeno axademuxom H. C. Mlamcxum 15 X 1956) 


_ Teonorvyueckoe crpoenne Antoiickux xpe6ros u Onolicxoro nporn6a Jo no- 
@Hero BpeMeHH OCTaBaJOCb MOUTH HEH3yYeHHIM. OnyOJIMKOBaHbI TOJIbKO ABe 
OoTbl, HanucaHuHble Oosee 20 er Hasayq C. B. OOpyyesnm (8) u B. A. Baxa- 
m (*). 3a nocieqHue TpH rola reonoramu CelimyancKoro reonornuecKoro 
ipapsenua Jlabcrpos 3yecb Obl MpoBeseHb! WHpOKHe reomornyeckHe UCc- 
eOBaHHA, MOSBOJIAIOMMe HaMeTHTb OOMLyIO CXeMy CTpoeHHa oGvlacTH. 

B mpefenax Antolickoi cklaq¥aToH 30Hbl MOXHO BbIAeIHTb TPH KPyNHbIX 

YKTYPHbIX SJIeMeHTa: CeBepHyto H lOxmkuHyi0 aHTHKJHHAaJIbHbIe 30HbI UM pasye- 
uoulyro HX Llentpanbuy!o CHHKJIHHabHy10 30Hy. B cTpoenuu paspesa 9THXx 
H IIPHHHMator yuacTHe OTOMKCHHA JOKEMOPHA, HHKHETO Masle030f HU Me30305. 
_ HanOosee peBuve Noposbl BbICTyNaoT B Ape CeBepHoOH aHTHKIMHabHOL 
yHBI. [lo Jannpim M. B. Tycaposa B ocHOoBaHHH pa3spe3a OHM MpescTaBseHbi 
(OTHTO-KOPAHEPHTOBbIMH H JpyrHMH THelcaMH, CJIOMHCTbIMH HW XJIOpHTO-ce- 
(IMTOBbIMH CJIaHWaMH C NOAYHHECHHBIMH HM TIpOCJIOAMH MpaMOpoB H KBapILHTOB. 
O1oJlaeMaA MOIULHOCTh yKa3aHHbIX OOpa3z0BaHHl Oomee 1500 m. Tuetichi u 
HCTasIIH4YeCKHe CJIAHIUbI, KAK H B ApyrHx paltonax Cepepo-Boctoxa CCCP, 
HOCATCA K JOKeMOpHIO. 

_ Boe KpHcTanmMyecKkoro KOMIJIeKca 3aJleraloT Cepble H TeEMHO-cepble Mpa- 
PH30BaHHble H3BECTHAKH MOULHOCTHIO He Coviee 1000 M. B Hux HatienbI npes- 
‘ABUTeEJIM OMMHOUHBIX H KOJIOHHAJIbHBIX KOpaJJIOB, MaTHpytoulHe, NO mpesBapu- 
jbHoMy ompegenenuto A. A. Huxonaepa, BeposTHO, BepXHeOpOBMKCKHit BO3- 
(CT BMelLalOlluX MOpog. OTH MOposb pacmpoctTpaHeHbl B upesenax CeBepHok 
THKIMHAIbHO 30HbI Ha MpaBoGepexbe p. Manoro Autos (Mexyypeube JIton- 
em H AjapMaytT). Cpequ MpaMOpv30BaHHbIX H3BECTHAKOB BCTpewalorca Nauku 
PHDbIX C INe€KOBHCTOM MOBepXHOCTHIO CJIOMHCTHIX PpaPHTHSHpOBaHHbIX Cans 
'B MOULHOCTbIO WO 150 M H TviacTb!l OebIX CaXapOBHAHbIX MpaMOPpoOB. 

Kap6OonaTHpiii KOMIJIeKC BbILIe NO paspesy CMeHACTCH MOUIHbIMH TeppH- 
HHBIMH OOpagsoBaHHaAMH aulolickolt cepuu. B ee HuxKHeli “acTH saseraer 
MSPBeeMCKaA CBUTA, CO2%KCHHAA TEMHO-CepbIMH, YEPHbIMH HM 3eJIeHOBATO-Cepbl- 
1 PUINUTAMH, PHINHTHSHPOBaHHbIMU TyIMHMCTLIMH CylaHIlaMH HW 3esleHOBAaTO- 
PbIMH apKO3OBbIMH TlecuaHHKaMH. B OCHOBaHHH CBHTbI B MoOpofax IWMpOKO 
3BuTa WonuaTocTh u ro@pupoBKa. Ilo Bcemy paspe3y CBHTbI OTJIOMKEHHA 3a- 
(OUAIOT KOHKPeWWH H3BECTKOBHCTHIX, HHOra UMPHTH3HpOBaHHbIX Mopod. 
Sad MOMLHOCTh K3TI9pBeeMcKOli cBuTI Oomee 1500 M. Bospacr sTol cBHTbI 
BeuaeT, 10-BHJMMOMYy, lepMH — HWKHeMy TpHacy. Ceuta ClaraeT WeHTpasb~ 
ie yvacru CepepHolt u IOmuHol aHTHKIHHAIbHbIX 30H. 

Ha xamappeemckol cBHTe CormacHo 3asleraeT MayKTYBaaMCKad CBHTA, CJIO- 
2HHad PHTMHUHO YepefLYIONLMMHCA MexKy COOK TeMHO-CepbIMH MecdanKaMy, 
eBPOJHTAMH WM YepHbIMH TAMHMCTAIMH HW YIMCTO-TMHHCTBIMH CaHIaMu, CO- 
pxKalluMU UHOra pacTHTeMbHbIM WeTpHT. B ocHOBaHHH CBHTbI depHble PH 
IcThIe CAHIbI cosep2KaT crpyKTypbl Cone-in-Cone. B cpequel 4acTH CBHTbI 
figenst Halobia austriaca Mojs. u Monotis scutiformis Tell., yKa3prBatomjve 
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Ha KapHHlickuii ‘BospacT. HuxHAa YaCTb paspe3sa STON CBHTbI MO%KeT OTBETa 
cpequemy TpHacy. O6ulad MOULHOCTh NayKTYBaaMCKOH CBHTbI COCTAaBJIACT 1300 
1500 mM. Caura caaraert Kpbuiba CeBeprHolt mw lOoKHOM aHTHKJIMHaJIbHbIX 30 

Ilentpambuaa AHiOiiCKasd CHHKMHaJIbHaxt 30Ha BbINOJHeHa OTJIO%KCHHAM 
Hopulickoro apyca BepxHero Tpwaca. Ilopofbl npefcraBjeHbl: B HAKHeH Way 


Chi TEMHO-CepbIMH IJI“HHCTbIMH UH aJIeEBp OJIMTOBBIMU CJIaHWaMu paBHOMep O| 
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Puc. 1.AHWHCKaA CKNTARYATAA 30H a. /— AHTHKIHHaJbHbIe 30HbI: / — cepepHad 
II —- oxwKHas; 2 — BbicTyn JoKeMOpua, 3 — HHKHH CTpyKTypHbIt apyc (Pz,) ; 4 — wenrpaub 
Had CHHKJIMHabHad 30Ha. ONO HCKHH Mporud. 5 — HanOonee MpornyTan uacTb mpol 
ru6a; 6 — ceBepHbli Oopr. ConpeenbuHbe TEKTOHHYeECKHE CTPYKTYP sl 
7 — CpequeKouIbIMCKHH aHTHKIHHOpHH (A — Pz); 8 — OmononcKuit maccua; 9 — MonanpxKHH 
ckax BnaguHa; 10 — WpvomonoucKkuit nporu6; J] — sictynbi naneosoa; 12 — Uaynckaa cMHKau 
HaJIbHax 30Ha; 13 — HajloxKeHHble MesoKalHOSOHCKHe BYKaHOreHHble OOpasopanusa. C Tp y | 
TypHble 3HaAKU. /4—OCH AHTHKIHHaIbHbIX TomHATHH; 15 —ocH CHHKIMHAasIbHbIh) 


mporHoos; 16 — passiombl; 17 — ocH aHOMaJIbHbIX 3HayeHHit + AZ \ 


depeyOulLMMUCA C CepbIMH CpeHeE3CPHHCTbIMH MOJIMMMKTOBbIMH TecuaHuKaMil 
HM aJleBpOJIMTaMH, B BepXHell — apruJiJIMTAaMM C MaJIOMOLHBIMH TIpOcOAMH asleBil 
POJIHTOB. | 
Bospact CBHTbI aTHpyeTcA MHOPOUMCIeHHBIMA HaxoyqKamu Monotis ochotill 
ca Keys.,.M. ochotica var. densistriata Tell., M. ochotica var. eurhachis Tell. 
M. cf. jakutica Tell. MoutHocrh cButet 700—800 . 
OcoOeHHOCTH TeKTOHHKH YNOMAHYTIX BBILIe PaBHbIX CTPYKTYPHBIX 91e 
MCHTOB TAKOBBI. | 
CepepHad aHTHKIMHabHad 30Ha MMeer MpoTs2KeHHOcTh 350 KM, npocral 
pasich B C3 HalpaBylenun oT BepxoBbeBp. Payaya fo OyxTbI AmOapunk, rye cpe 
| 


3aeTca OeperoM Mops. Ona UpexcraBsaer co6ot cOxKHYIO CTPyKTypy, cocTosi 
ULyI0 H3 CHCT€MbI KPYNHbIX AaHTHKIHHAIbHbIX MOMHATHH. 
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| B wenrpanbuoii vacru cucrempl B Buje ropcra BbICTYNaloT MOPOAbl KPUcTauJ- 
MAeCKOrO H HHPKHEMAeO3SOHCKOTO OCHOBaHHSA. OHH MHTCHCHBHO AUCAOUMpOBaHel 
APYTHIC HSOKMMHAJbHBIC CKARKH, MHOra pasOuTHIe MeKHMH COpocamn. Jo- 
QMOpuiickue KpucTannMyecKHe Noposbi IIpOCcTHpalworcA B MePHAHOHabHOM 
sj IPABJICHHH, T. €. MONepeK MpOcTupanuy CKJayaTou 30nbl. AHTHKAHHaJbHbIe 
HATHA, COCTABAIOUIMe 3OHY, PAaCIpOCTpaHeHbI Ha IOrO-BOCTOK MH CeBepo-3a- 
M1 OT WeHTpaibHoro ropcra. OHH MpociexuBalorca 10 MpocTupannio Ha 80— 
®) kM. Oro Helinbie crpyKryppl. B nonepeynom paspese on IIPCCTABJIAIOT 
POH NOBOAbHO MpPaBHJbHbIe KPYNHbI€ AHTHKMHHAMbHbIe CKNaKH, KPblbs 
JTOPHIX OCJIOMKHEHBI MCJIKOH CKNaqyaTOCThIO C OpMeHTHpoBKOl cbopM K ocH 
ATHKIMHAIH. SHauUMTebHbIX paspbIBHbIX HapyWeHHii He HaGsmOMAeTcA. 

| 1OxKHad aHTHKIMHaIbHad 30Ha XapakTepusyerca CXOJHbIMU MopdbolorH- 
H-KUMH OCOOCHHOCTAMH C TEM OTJIHYEM, YTO 3feCb He BHICTYMAalOT Ha MOBepX- 
#cTb NOpoybl ApeBHero OcHOBaHHA. 

#} Ona mpocuexkusBaetca B C3 HanpaBienun na 400 xm or Maupneiicxux o3ep 
Wyctbto p. Koupimpl. Sony cocraBiaor (Ba KPyNHbIX AHTHKIHAIbHBIX NOLHSA- 
$1, pasoOUleHHBIX MOMOCOl TpHacoBEIX OOpas0BaHHil BCNeACTBHe NorpyxeHHA 
@pHupa. OcoOewHo yerko MpocmeKuBaeTcH BOCTOUHOeR AHTHKMHHasbHOe MON- 
THE, MPOTHXEHHOCTHIO OKONO 250 KM, IpeAcTaBJialoulee CoOoH cHMMeTpPHUHYIO 
HYKTYpy C HaKJOHOM KpblIbeB 35 — 40°. Cepepo-3anaquoe noguatue IOxuoli 
STHKIMHAaIbHOK 30HbI XapakTepH3yeTca ONH3KHMH OCOOeHHOCTAMH cTpoeHus, 
MMeeT MeHbIIMe pa3Mepbl. 

IlenTpajibHad CHHKJIMHaIbHad 30Ha MpocTupaeTca Ha paccTOMHUH OKOWIO 
0 KM, 1px wupuue Jo 100 km. BpimoumHaioue ee TpHacoBble OTIO2%KeHUA OOpa- 
HtoT CHCTeMy Yy3KHX JIMHEHHbIX CKaOK, MpoOcsexKUBAaIOWLAXCA Ha JeCATKH 
JIOMeTPOB 110 MpocTHpanuto. Ha ceBepHom Kpbisie LlentpambHolt CHHKIMHaJb- 
MW 30HbI HAMH HaOIOfamIMCcb HeEOOMbIIHe CKAKH C KPyTbIMH KpbIIbAMH, Tpe- 
ABIAIOUHe HaKJIOHHbIe H OMPOKHHYTbIe, pexKe — CHMMeTPHUHbIe (POpMBI; Me- 
faMM TakHe CK/a\KM HapylleHb! HeOOJIbINMMH KPYTbIMH COpocamH. Bepostuo, 
ANOPHUHbIC MeJIKHe HCOKAaIHH HMeIOT MeCTO H Ha 1OXKHOM Kpblie paccmarT- 
MBaeCMOH 30HDbI. ; 

O6pasopaHHa, Caraioulwe cTpykTypy AnrolickHxX xpeOTOB, BMelllaioT HH- 
Y3HH TpaHOJMOPHTOB, AHOPHTOB, KBapleBbIX JHOPHTOB, pa3HUHbIX THIMOB 
aHHTOB, BO3pacT KOTOPbIX JlaTHpyeTCA Kak BepXHHM Mew. C HAMM CBA3AaHbI 
HKOBbIe H MKHJIbHbIe POpMaLlHH. 

| Hapaay c 3THM BcTpeyawrca HHTPy3uu radOpo, rumepOasHTOB WH KBaplleBbIX 
66po, BOospacT KOTOpbIX —- JOBepXHe-1OpCcKHhH. . ; 

_ Ilo cpaBHenuto c ApyruMu CTpyKTypaMH, re pasBHT BepXOAHCKHH KOMIeKC, 
Arolickol cKlaquaToH 30He BbIABJIAIOTCA crleqyroulNe ocodeHHocTH. B pas- 
3€ AHIONCKOM CepHH OTCYTCTBYIOT MHpoKsacTHyecKHe OOpasoBaHHa. B wWeut- 
\IbHOH uacTH CepepHOH aHTHKJIMHaJIbHOM 3OHbI BbICTyMaloT Ha NOBepXHOCTb 
)pospl ee oKeMOpHlickoro HW HMAKHeMAaeO3OHCKOTO OCHOBAaHUA, Yero He Ha- 
(ojlaeTtca, HampamMep, B BepxoaHcKom xpeOte. B paccMaTpHBaeMoH 30He WIH- 
)KO pasBHTbI HHTpy3suuM rpaHoxuopuTos. J[pa noceqHHx PakTa yKasbIBaloT 
h ro, uo Antofickand cKajyaTad 30Ha pacionaraetcsa B OTHOCHTesbHO Oonee 
1YTPCHHUX WACTAX TeOCHHKIHHAIbHOM OOAacTH. ab 

C wra Antlickan cKlaquataa 30Ha orpaHuyeHa OvlolickuM lporHOoM Bepx- 
MOpCKOPO-HH2KHeMeNOBOrO BospacTa. Ero ocHoBaHHe BbIXOMHT 110 CeBepHomy 
DpTy mporv6a u cmoxwKeHO MoposaMM MayKTyBaaMCKOU CBHTbI H HOPHMCKOrO 
byca. B nwxkueli uacru paspe3a MporvOa pasBHTbI BEPXHeIOPCKHE aylleJJIOBbIe 
OH, IIpef[cTaBseHHble MecuaHHCTbIMH W3BeCTHAKAMH, H3BCCTKOBHCTBIMH, II0- 
AMUKTOBBIMH HM TYPOreHHbIMH MeCuaHHKaMH C Aucella aff. fischeriana Orb., 
. mosquensis Buch., A. cf. rusienensis Pavl., Eumorphotis sp., Dentalium 
)., CMCHAIONLMMHCH KBepXy TeMHO-CepbIMH aJleBpOJIMTAaMH H YepHbIMH a 
TaMH c pesqkKoH dayHow ayes HW oTmeyaTKaMi s1OpBl Pityoxylon sp. cf. 
. eiggense Witham. OOmjaa MOMLHOCTb CBHTBI 400—500 m. CBura Ha TlojcTu- 
AIOUMX WOposax WeXKUT HeEcoracHo HW MaTHpyetcA Kak oKcbop—Bep XHEBOILK- 
HH sIpycol. 
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Buiuie 3aneralor NOpogbl HuMKHero Mena. HuxHAA TOUULA ITAX NOPO B eK 
Bepo-3anayHoll uacTH MporuGa mpescraBlena yruleHOcHol sdpy3HBHO-Ocajou 
Hou CBHTOM, COXKeHHOM NMecuaHHKaMH, YIJIHCTbIMH ClaHIaMH, TyPOKOHTJIOME 
patamu, TypoOpekuPamu, TypaMu HW TydorecuaHukaMu C OTMedaTKaMH Podo 
mites sp. indet., Baiera (pog Desmiophyllum), Cladophlebis browniana (Dunk, 
Phoenicopsis sp., Podocaroxylon dothani Stapes., Protocedroxylon ara 
carioides Goth. MomHoctp 300—400 mM. 

K BocToky Ha6sloqaeTCa U3MeHeHHe *allMli B CTOPOHY yBeM4YeHHA NMpPOKMAG 
THYCCKUX OOpasoBaHHil C pe3KHM COKpallleHHeM YrvIeHOCHbIX OTMOKeHUH. J] 
CBHTbI XapaKTepHa HeBbIJepKAaHHOCTh MNacTOB. . 

Bunuenekalllad CBHTa COCTOHT W3 aHJe3HTOB, aHe3HTO-allHTOB, WalluTo 
wu ux Typos. MomHoctb oKo10 1000 M. 

Paspe3 BeH¥aeTCA KHCJIBIMM aBaMH, IIpeCTaBJIeHHbIMH JIMNapHTaMu, KBaff 
WeBLIMA NOp@upaMu, MarvouuNapHTaMH’ H UX TydamMu, OOMeH MOILHOCTbE 
300—400 . 

Onofickuit nporn6 aBsseTcA KpynHOM cTpyKTypow c rmyO6oKO MporHyTslh 
ocHoBaHvem. Ero o6mlee IpocTHpaHve B OCHOBHOM COOTBETCTBYeT IIpOCTHpaHh 
cTpykTyp AHfoHcKoH cKNaquaToH 30HbI. IOx*KHbIM CBOHM KPbIIOM OH cpesaG 
cTpyktTypbl CpequekKouIbIMcKoro aHTHKIMHOpHaA, IIpuomosoncKoro mpornba 
Omosionckoro MaccHBa. 

Kak ceBepHoe, Tak H 10X%KHOe OrpaHHveHuA MporHOa NOsYepKMBAaIOTCA OCAM 
aHOMAJIbDHBIX 3HayeHHH + AZ. B atTux mectax HaOmiofaeTca cryleHHe oce 
KOTOpble 110 CBOeMY HalipaBJICHHIO COBMaalvT C PIaBHbIMH MIpOCTHpaHHAMH CTPys 
Typ. OHH MoryT ObITb BbISBaHbI pacnosIo*KeHHeM Ha rviyOMHe MarMaTHYeCKHX Tek 
OCHOBHOrO JIM cpefHero COCTaBa, BO3MO%KHO OTBeYAIOIWHX 30HAM Ppa3JIOMOE 
KocBeHHOo Ha HaJIduHe TAKHX 30H yKa3bipaeT onMcaHHbI E. K. Ycruesprm Axntohi 
CKHH ByJIKaH, IIpHypOueHHbI K CeBepHomy OopTy uporH6a. 

BpimosHAlollve MporvO Moposbl CMATHI B MOsOrve MpsAMble CKaKH C WMpA 
KHM pa3MaXOM KPbIIbeB, HAKJIOHEHHBIX NOW yruiamu 15—30°. CHHKIHHaJIbHbIY 
CTPYKTYPbI HMeIOT My IbAOOOpasnyto PopMyY; paspbIBHble HapyleHHA BCTpedaion) 
CA pelKo. 
~~ B WeHTpaJIbHOH YacTH pornOa TakKe OTMeyaeTCA CryMleHHe AHOMAJIbHbI 
oceli --AZ, 10-BHAUMOoMy OOycIOBJICHHOe TEKTOHO-MarMaTH¥eCKHMH (akTopaM 
OCJIOMKHAIOULUMH PacCMaTPHBaeMylo CTPYKTypy. 

B mpegenax Onolickoro nporu6a HHTpy3HBHbIM MarMaTH3M pa3BUT CpaBHy 
TEJIbHO cra6o. Ilo cocraBy WH BO3pacTy HHTPy3HH cooTBeTcTBy!OT AHIOMCKO! 
cKaqyaTOH 30He. 

Teoornyeckoe crpoeHve Onolickoro mporH6a MoKasbIBaeT, UTO OH HE CBs 
3aH C 3TOXOH pasBHTHA OCHOBHBIX CTPpyKTyp B OOMacTH Me3o030lHcKOH cKNaqya 
TOCTH, a ABIAeTCA Ooee MOJOAbIM OOpas0BaHHeM. 


1) 
i" 


| 


Tloerynuso 
13 X 1956 


(UTHPOBAHHASA JIMTEPATYPA 


1B. A. Baxap, Tp. AHHH, 90 (1937). . 2 Teonormyecxaa xapta Cesepo-Bocto t 
CCCP. %C. B.OOpyues, M. HW. Poxann, Tp. AHWU, 112, 8. 4 (1938) 
‘ J. M. Wymaposcxun, JAH, 105, Ne 5 (1955). ® Texronnueckaa Kapt 
CCCP, macmra6 | : 4000000, 1953. 
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ITAJIEOHTOJIOLHA 


B. fl. WIbHH 


ARKHANGELSKICERAS GEN. NOV. H3 BEPXHEMEJIOBbIX 
OTJIOKEHHH 3ANAMHOrO Y3BEKHCTAHA 


(ITpedcmaeaeno axademuxom C. H. Mupoxossim 22 X 1956) 


B 1916 r. A. J. Apxanrenpexun (*) 13 HwKHeli UacTH BepXHeMeJOBBIX OTJO- 
‘eHHM (TYPOH), OOHAaKeHHbIX Ha XOMax Beu-Tio6e, B HH30BbAX pekH Amy- 
apbH Opi omHcaH Acanthoceras amudariense. 

Axtop Bula, ciefqysa 3a TleppuuKbepom (5), noHHMasI OObem poga Acantho- 
eras INHpOKO H, BBHJy HeEBO3MOXHOCTH, TIO CTeNe€HH COXpaHHOCTH HMeBIeroca 
ero pacllOpaAxKeHHH MaTepHasla, H3YYHTb Y BbIeMeHHOrO BHa CTpoeHHe sJO- 
aCTHOH JIMHHH, MO BHELIHHM IIpH3HakaM oTHec ero k pogy Acanthoceras ue- 
OTPpA Ha OTCYTCTBHE CHPOHAbHBIX OYTOPKOB, ABJIAIOULHXCA OHM M3 MarHo- 
THYCCKHX MPH3HaKOB 9TOTO posa. 

Oco6oro 3Hauenna A. JI. ApxanresbcKuli He NpHjyas u Tomy, uro poy Acan- 
doceras pa3BHT B ceHoMaHe (Espona, Kppim, Kapxka3), on caHHasd Ke uM cbayHa 
cTpeyeHa B Ooslee BbICOKOM CTpaTHrpadvyecKoM TOpH3outTe. 

_ Tipu reonornyeckux HCcieqOBaHHAX, IpOBOJHBIUIHXCA MHOI B 1955—1956 rr. 
O 3ajaHuto Bcecoro3Horo Hay4HO-HccseOBaTebCKOrO TeosOro-pasBefOuHOrO 
e@TAHOrO HHCTHTyTa Ha TeppHTopuu Y36ekcKoh CCP, coOpana opHrnHasbuaa 
MMOHHTOBaA (bayHa, CpeqH KOTOPOH HMeeTCA HECKOJbKO SK3EMIVIAPOB XOpomeh 
xpanHoctn Acanthoceras amudariense (Arkh.). . 

- Pog Acanthoceras (*) xapakTepusyeTca B3yTbIMH OOOpoTaMH, LWIHpOKHM Tytl- 
OM, TpeMa HH Oomee payaMH OOKOBEIX OyropKoB HW OyropKaMH NMocpefMHe CH- 
\OHAIbHOM cropoupl. JlonacrHad JHHHA COocTOHT H3 ruyOoKol cudoHaibHon 
Bypa3eJIbHOH slomacTH, AByX OOKOBbIX JlOMAacTeH MW WHPOKHX [Bypa3esbHbIXx 
eel YeTbIPeXyrOJIbHOrO , OUepTaHHA. 

Tipu u3yyenuu amMonutos Buga Acanthoceras amudariense ((), ta6n. VII, 
mur. 8—13) BbIncHHOCb, YTO 3TH COpMBI OTMHUAaIOTCA OT poyla Acanthoceras 
. s. Y HHX OTCYTCTBYIOT CHOHaIbubIe OyropKH, peOpa HMeIOT 3HaqHTebHbIM 
AKJOH Biepe H H30M y BepXHeOOKOBbIX OyropKOB, a CTpoeHHe somacTHor 
HHHH HaCTOMbKO CBOeOOpasHO, YTO He MO3BO/IMeT OTHECTH yNOMAHYTHIe CPOpMBI 
‘MW K OJHOMY H3 H3BeCTHBIX B JHTepaType pOOB. 
3ro yaer HaM ocHOBaHHe cuHTaTb, ¥TO onucaHHb A. JI. ApxanresbcKuM 
HJ ABIAeTCA IpeycTraBuTesieM HOBOrO pola, OOOCHOBaHHe KOTOpOrO MbI IIpH- 
OHM HHDKe. 


Cem. ACANTHOCERATIDAE (?) Crossouvre 1894 r. 


SD ota tk inate 61s kiceras lijin gen.) nov. 
Puc. la, 6; 2a, 6; 3a 


‘Tun poga Arkhangelskiceras amudariense (Arkh.). : 

A. Jl. ApxaurenpcKuit. Monmockn BepxHeMesOBbIX OTIOKeHHH TypK- 
teHuctaua. Ta6nunua VII, pur. 8, 13. : 

Konnexuua Ne 326, odpasen Ne 72, xpanutca Br. Jienuurpaze B Teonoru: 


ecKOM mMysee HM. Uepupiiena. 
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Tuaruo3 poja. PakoBHHa Mockad, AMCKOMfaIbHaA C IUHPpOKUM\ 
OTKPBITHIM MyKOM. CeyeHHe OOOpoTOB OT OKPYIvIeHHO TpaneleHtabHOrO fe 
okpyraioro. BokoBble CTOpoHbl Bceryja uMeloT 3 pala OyropKoB — MYMIKOBBIe,) 
BepXHeOOKOBbIe H KPAeBBIe. 

PeOpa peskue, BCerla HaKJOHeHbI Biepe. CuouvasbHad CTOpOHa rlafKas, 
jIMmIeHHad Ha BCeX OOopoTaX KMeBbIxX OyropkKos. JlonacTHad JMHUA NpocTasy 

CuoHambHad slonacTb HersyOoKaa, 


TI jBypasqelbHan, MepBax OOKOBaa J10- 
§ 3 | acTb HaHOoulee pa3BuTa, BTOpaA JO 
nacTb HersyOoKad. Cejila mWHpOKHe,) 
OKPYIJIeHHble, MepBoe cesOo HeCHM4 
MeTpHuHoe, ca60 ABypasjembHoe, BTO4) 


Bat poe cefI0 CHJIbHO OKPyrJieHHoe, HMeeT 

6 \ 3a3yOpeHHble OYepTaHHA. 
Onucanue poja. Pakosuna 
mmocKkad, JMCKOWJaibHasd, C WHpOKMy 


OTKPBITBIM TyHKOM. O6OopoTbl CcpaBHH- 
TeJIbHO MeJICHHO HapacTar1oulve, OXBa4 


TbIBAaIOT IIpeAbIAyuIve JO ypOBHA Bepx 
we “HeOOKOBBIX  OyropKoB (!/3—1/4 BbICOTBI 

6 ‘o6opota). Ceyenue o6opoToB OT OKpyr 
JIGHHO TpallellevasbHoro WO OKpyrJo4 


) 


i 
, 
ro. 
a BokoBble CTOPOHbI OOJIbINeH YaCcTbHO 
IIOCKHe, C HaHOOJIbIMeH TOMMUHOK BOTH 
2 le i Oa 3M IYMKOBOrO ‘Kpas. 
\ Ilymkopaa cTeHKa KpyTas, HHOrZ 
p 3 I OTBeCHad, MOUTH PlayKad. BoKoBBble CTO 
uc. 3. a@—JlonacrHad AMHHA Mapatuna 
Arkhangelskiceras amudariense (Arkh.), OR a Abe ier OyropKoB 
9K3eMIIApa, H30OpaxenHoro Hapuc. la, 6, UWYNKOBbIe, BEPXHCOOKOBbIe H KPaeBble 
(pu quamerpe 64 mm; 3X); 6—aonacrnaa HanOonee pasBuTbl KpaeBbie OyropKyi 
nunua Mantelliceras mantelli Sow. ((), ctp. IYMKOBbIe, MpeCTaBIAIONLNWe peskHe| 


442, m. 418); ¢ — nonactHaa smHHHaA Acan- 
thoceras rhotomagense Orb. ((%), crp. 442, yToumeHus Ha peOpax, Oepymux Haya 


. 419); e—nonacruaa munHua Metoicoceras 210 Y BEpXHero Kpan MyNKOBOH CTEHKH 
swalloviShumard ((’), erp. 432, . 415) PeOpa OTHOCHTeIbHO uaCTbIe, peskKHe}) 


BOSBbIIMAIOUNMeCA, OOIbIUeH YaCTbIO OK 
HOUHbIe, HO HHOra ABOAUIMeCA OT MyNKOBbIX OyropKoB. PeOpa Bcerga 3HauH) 
TeJIbHO HaKJIOHEHb! Bllepeg HW UMeIOT CaObIit H3I0OM B BepXHeEOOKOBbIX OyropKax,| 
Yepes cuonabHy!0 CTopony peOpa, KaK UpaBuslo, He Mepexo,AT, 3aKaH4H4| 
BasCb B KpaeBbIX OyropKax. 

Ha mocmequem o6opote, B Npesemax MOM KaMepbl, HaOOfaeTCA HEKOTO 
poe oca6senHe peOep H BepxHeOoKOBbIX OyropKoB, KpaeBble xe OyropKHyl 
BbITAHYTHIC Ha MpefbiyulMx OOopoTax cTporo BAOb Kpad OOKOBOM CTOPOHBI,| 
MOryT He€CKOJIbKO MeHATb OPHeEHTHPOBKY, BbITATHBaACh BAOb peOep, HakJO 
HeHHBIX Biepel; NOCMIeAHHe, CHIbHO OCcNaOMAACh, NepeXoAAT uepes cucdbonamb 
Hyt!0 CTOPOHY B BUC HeYeTKUX Ayr, HalpaBJeHHbIX H38rHOom Bnepeg. Handomnee 
pe3KO OPHAMCHTHPOBaHHble BH]bI HMEIOT, KaK TpaBuslo, Gosee oKpyrsmoe cee 
Hue OOopoToB. CuconanbHad cropona riakKaa, JMMeHHad Ha BCex o6opoTaNx 
KHJICBLIX OyrOpKoB. | 

JlonacrHad MHA (puc. 3a) Npocras, cocTouT 43 HersyOOKOli cHdonanbHoli 
mouacTH, MepBot OoKoBoi, c1a6o pacaleHeHHOu, CpaBHUTebHO y3kKoH slomactTY 
HW ca60 pasBHTOH, OeHb HersyGoKoli Bropo SoKoBoli onacru. Ceqma mMpoKue. 
OKPYIJICHHEIe. | 

Tleppoe OoKopoe cef0 c1a60 ABypasfebHOe, HECHMMeTPHUHOE, BTOPCe 604 
KOBOe C€JIO CHJIbHO OKPYrleHHOe, HMeeT 3a3yOpeHHble OvepTaHua. | 

CxoAcTBo 4 pasnuuusa. Ilo xapaxtepy ckyapntyppl npeqcraBH4 
TeIH HOBOTO pola OOHAPyKUBAaWT CXOACTBO c pofom Mantelliceras Hyatt (4) 

COmKaeT UX OKpyrsoe ceyeHve COopoToR, -pe3Kaa peOpuHcTocTb H HaIMUHe 


Py 
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Puc. 2 


Puc. 1. Arkhangelskiceras amudariense (Arkh.) napatun, — 
B3POCJIbIHi SK3CMIISP: @— BHA cOoky; 6 — BHA co CTOPOHBI 
yetbs. Pexa Amy-Jlappa, xonmpt Be-Tio6e. Typou 


Pue. 2. Arkhangelskiceras amudariense (Arkh.) — momogoit 
IK3EMNJIAP: @ — BHA COOKY; 6 — BHA co croponbl yctba. Pexa 
Amy-Jlappa, xoimpt Beu-Tio6e. Typou 


JIAH, tT. 113, Ne 2, Hanbun 
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Or poga Acanthoceras Neum. (?, *) Hopprit po ormmuaerca CTpoeHHeM sionacr- 
WH WHHuH (puc. 3a, 6) H OTCyTCTBHeM CHoHaJIbHBIX OyropKoB Ha BCcex OOOpo- 
X PpaKOBHHBI. 

Ilo runy sonactuolt munnn Arkhangelskiceras gen. nov. o6Hapy2kuBaer oT- 

WEHHOe CXOJCTBO Cc poyom Metoicoceras Hyatt (*) (puc. 3a, 2), 3akKm04alIoeeca 
2€ IIPOCTOM CTPOeCHHH HM OKPYPJIeHHOCTH OOKOBbIX Cee, HO THI pakKOBHH pes- 
-oTmnuen. Y Metoicoceras o6pemsionyue oOoporsi, wiMpoKue peOpa, CyropKu 
1a00 pa3sBUTbl, YaCTO OTCYTCTBYWT. 
Sameuaunus. B xayecrBe naparuta Mbl Wpefaraem aK3emnaapp Ar- 
1angelskiceras amudariense (Arkh.) u3 namei Konnexuun * (puc. la, 6, 
, 6 u 3a), Kak Ooee COxpaHMBUIMeCA HM MMeIOU[He WOMAacTHY!O AWHHIO, He 
AHyto Ha OOpaswax B KOJeKyHH A. JI. Apxanrempexoro. 
dipv cpaBnenHi HallHX 9K3eMMIApOB, NPOHCXOAWMX H3 TOTO Xe OOHAaxKe- 
AW COA, YTO HM THM Bua, ONMCaHHOrO A. JI. ApxanrenpckuM, OOHapyXUBaloT- 
JIMIIb H€3HaYHTeJIbHbIe OTIIHYHA B CKYJIbITYpe PaKOBHH, He BbIXO Aue 3a 
/eeJIbI BHYTPHBHAOBOH H3MeHYHBOCTH. 
Oco6eHHOcTH CTpOeHHA JOMacTHOHM MHHU y MpefcrapuTeseli HoBoro pos, 
MMe€HHO e€ IPHMHTHBHBIM OOMK, 3aTPyAHAIOT pellleHHA BOTIpOca O ero MpH- 
JJI@XKHOCTH K TOMY HJIH JIPyroMy ceMelicTBy, NOSTOMY JO MosyyeHHA Jonon- 
TeJIbHOrO MaTepHasia, MbI YCJIOBHO OCTaBJIAeM HOBbIH po B ceMelicrBe Acan- 
oceratidae. 

MectToHaxoxjeuHnue. Xoumpi Bem-Tro6e, ya mpasom Oepery p. Amy- 
apbs, B 20 KM Bplue r. Hyxyc. 

CrpatTurpamuueckuh ropu3o0unt. Tun posa mpoucxogut 
} TYPOHCKHX OTJIOXKeHHH. 


Beecorsublli HayyHo-HccAeoBaTebCKHA Tloerynuio0 
TeOJIOTO-pa3BeNO4UHbIM He@TAHOM HHCTHTYT _ 22 X 1956 


WAHTHPOBAHHAA JIMTEPATYPA 


1A. Jl. Apxaurenpexkui, Tp. Teos. xom., Hos. cep., B. 152 (1916). % A.Gros- 

uvre, Mém. Sur. l’ex. carte Géol. France (1893). %O. Haas, Bull. Amer. Mus. Nat. 
ist., 93 (1949). 4A. Hyatt, Monogr. U.S. Géol. Surv., 44 (1903). °L. Pervin- 
ui-ére, Mém. Sur. l’ex. carte Géol. Tunisie (1907). ‘* J. Piveteau, Traité de Palcon- 
logie, 2 (1952). 7 F. Roman, Les ammonites Jurass. et Crétac. (1938). 


* KonnekuHa Ne la — xpaHHTca BO Bcecoro3HOM Hay4HO-HCC1eOBaTeIbCKOM TeoJOro-pa3- 


sIOUHOM HedTaHOM MHcTHTyTe, B Mockse. oi 


Jloxnans AkayemMunm HayK CCCP 
r 1957. Tom 113, Ne 2 


10.1K. BOrOABJIEHCKMA 


OB OTCYTCTBHU CYTOUHOrO PHTMA MHTO30B 
B JIMUM®ATHYECKHX Y3JIAX BEJIBIX KPbIC 


(ITpedcmaeaeno akxademuxom K. H. Cxpabunoim 4 XII 1956) 


B wacTosllee BpeMA BONpoc O HaJIHYHH yY KMBOTHBIX TaK Ha3bIBaeMOro CY 
TOUHOFO PHTMA MHTO3OB pellieH B MOMO%KATeMbHOM cMpIcue (77,9 7°). Opnaxe 
ToMbKO y Beaseda (”) ecTb YHOMHHaHHe, JTO B HMaTH4eCKHX y3slax KMUeF 


HHKa MBILUM CyTOUHbIM pHTM MHTO30B OOHapy2XKeH He Opi. Kakux-n60 pyr AY 


Hi 


JaHHBIX O CYTOUHOM NepHOAHYHOCTH MHTOSOB B JIMMPaTHYeCKHX y3JlaX HaM Habill 
TH He yyaslocb. PetieHHe Bompoca O HasIHYHH STO MepHOAMYHOCTH UW ABHIO 
3ajlaueH HacTOaulero HCcueqOBaHHA. 

Hamu ObluiH MponsBefeHb! 3 CepHH ONbITOB Ha Kpbicax. B I cepHu MbI onpe 
JIeNANH YHCIO MHTO3OB B MOAKOJICHHbIX JIMM@aTHYeCKHX y3slaxX TOOBAJbIy) 
Kppic. Bo II cepuu Hac HHTepecoBasIM MHTO3bI B JMMaTHYeCKHX y3Jay 
KpbIC OfHOMecauHOrO Bospacta. M3BecTHO, YTO OKOHYATebHOe CCOpMUpOBaHA 
JIMMaTH4eCKHX Y3JIOB Y KPbIC 3AKAHYMBACTCA TOJbKO JIMILb B nlocrs MOP HOMaiay 
HbIM NepHog. [lostomy HM@aTHyecKHe Yy3JIbl y OMHOMECAUHDIX KPbICAT HE BIOMHH 
cbOpMHpOBaHbI, H B HUX elle He MpOHBOINIO OOocOOMeHHA WeHTPOB pasMHomKely 
HMA, BBY vero KOPKOBad 30Ha Ha MpeliapaTaxX KaKeTcA OAHOPOHOH. 

Jia BbIACHeEHUA CYTOUHOM MepHOAMYHOCTH MUTOSOB B YCOBUAX SKCHepuMeHil 
Ta MbI NoctaByn II] cepuio onpiros. B Hel MbI HCCeOBaIH NOAKOJICHHbIC JIMMN 
(baTwueckHe Yy3JIbl, TpaHCIWaHTHpOBaHHble B OONACTb MOJMbIIMeYHOH BMaMHH} 
TOrO 2Ke KHBOTHO"O, Ha cTaquu 7 Hel Moce Nepecaqxu. K stomy cpoky TpaH 
laHTaT OOBIYHO yxKe MpOXOMHT cTaqWio WacTHUHOTO pacnajla, ABJATONLy1OCs 
OOASaTEIbHOH, H CChOPMUpOBaBIeeCA KOPKOBOe BeeECTBO MepecaxKeHHOrO y3u 
HanlOMHHaeT COOOM HOPMaJIbHbIM, XOTA elle He OKOHUATEIbHO PasBUBIIMHCA y3er 
6e3 UeHTPpOB pa3sMHOKeHuA. 

Beero Obl0 HCMOb30BaHO 216 KpbIC, H3 KOTOPbIX y 72 WHMcaTHYeCKHe y3sH 
nosBeprasMcb Tpancnaantanun. Matepvan Opasca Aid UCce_OBaHUA B TeYeHH 
KPYIJIbIX CyTOK, IpH¥eM KaxKbI Yac PUKCHPOBaIHCb KaK TpaHClaHTHpOBaHy 
Hbl€, TaK MW He TpaHClaHTHpOBaHHble y3Jibl IO TPH B KaxK JOH cepuu. MuKcaTo 
poM CJlyxKusla wuAKOcTb Llenkepa c ykKcycHOlH KucCNOTOH. Y3nbl 3aHBaNHe 
B NapaduH. Cpesbl oKpaluuBanuch reMamayH-303HHOM. Bo Bcex cayuaax MIph 
mofcueTe perHcTpHpoBaslocb 4MCIO MHTO30B B 100 nomax 3peHua mpu o6. 4 
WOK. 1, | 

Pes3yibTaTbl CBefeHbI B TaOn. 1, B KOTOPOH KaxKJad unbpa npeycrapase’ 
coOoH cpeyHee apucmMerwyeckoe u3 TMOfcueTOB, MpousBeqeHHbIX Ha y3va% 
oT 3 2%KHBOTHBIX. 

AHaM3 TOYYeHHEIX NOACYETOB NOSBOH HaM MO[TBeEpAUTS dakT oTcyT 
CTBHA MHTOTHYeCKOrO PHTMa B JMMaTHYeCKHX y3NlaxX, KaK BIOMHE 3aKOHUMB! 
IMX CBOe pasBHTHe (TOMOBaJbIe XXUBOTHBIC), Tak H elle He OKOHYATeMbHO Au! 


(PepeHIMpOBaHHBIX (OMHOMeCAYHbIe HKUBOTHBIC), a TAKKE HB TPaHcNaNTHpoBaH! 
HBIX y3slax. | 

IIpu cpaBHenuu mumMaTuyeckuX y310B MOMOMLIX H BSPOC/bIX KMBOTHBIX Opot 
caeTCa B ryla3a, YTO y B3POCIbIX KPbIC YHCMO KJIETOUHBIX JeneHHii B Tex %x*é 
100 nomax 3peHua OpiBaerT 3HauNTenbHO Gombe. TlocneqHee MBI OOBACHAeN 
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Ta6auna 1 


Uucio Muto3op B mpenapate wa 100 noneli 3peHHa 


¢ 
a a eee oe eee 


ac: I cepusa II cepua | Ill cepua eo: I cepua II cepua | Ill cepua 
12 14 8 6 24 20 8 7 
13 22 ‘le 8 1 27 15 9 
14 31 8 i 2 24 i D 
15 26 Ul D 3 418) 8 10 
16 21 D 9 4 13 10 3 
47 Pe) 6 4 5 17 6 6 
18 18 14 10 6 15 i il 
19 20 8 8 i 16 9 5 
20 30 4 12 8 19 8 4 
21 23 6 4 9 16 11 8 
22. 20 2 6 10 22 6 9 
23 31 8 6 14 19 5 4 


WIKTHEM B y3JlaX B3POCIbIX KpPbIC CPOPMUPOBaHHbIX LEHTPOB pasMHORKeHUA, 
OTOPbIX HaOIOMaeTCA MHOrO JleNAULHXCA KJeTOK. 

) Mobi nomHocrpto cormatiaemes c TOUKOT 3peHua C. A. Sankunya u VU. A. Yr- 
ia (+, ?, 4), KoTOpble cuHTaIoT, 4TO KOHCTaTHpOBaHHbIM MHOTHMM aBTOpaMu. 
MTarOHH3M MeXY KJICTOUHbIMH JeJICHHAMH H PYHKILMOHAIbHOM AKTHBHOCTHIO 
2KET ONPeCeATbCA OFpaHHYeHHOCThiIO SHepreTHuecKoro GOaslaHca KJIeTKH. 
ObACHAA mpHynHy CYTOUHOrO PHTMa MHTO380B, OHH yKa3bIBalOT Ha TOTep1o 
JIbINOTO KOJIHYeCTBaA SHEPrHH MPH OCyMLeCTBAeHHH TakKOrO BbICOKOAMHaMHYe- 
<oro Ilpolecca, KaK MHTO3, a TaKXKe Ha TO, YTO B NepHObI 9HepruqHOrO dbyHK- 
MOHHPOBAHHA JOKHbI CyMIECTBOBaTb HeONarolnpuATHble YCMOBUA JIA KIeTOU- 
SIX J[eJIeHHH. 

| MyHKUWOHaIbHad AKTHBHOCTbh TaKHX OpraHoB, Kak JIMM@aTHuecKHe y3JIbl, 
i> CBA3aHa C OJIPeeJICHHbIM BPpeMeHeM CYTOK. OTclojla MOKHO ClelaTb Ipeqno- 
O2KeHHe, YTO HMCHHO 9TOT (haKTOP H OCYCOBMMBaeT OTCYTCTBHE 3][eCb CyTOU- 
Oro puTMa jeleHHi. 


IHHcTHTYT MOPQ@OJIOrHH MKHBOTHBIX Tloctynuso 
um. A. H. Cepepyosa 4 XII 1956 
Axkayemuu Hayk CCCP 


WHTHPOBAHHAA JIMTEPATYPA cu 


1C.d.3ankxununz, HW. A. YtKUuH, Yen. copp. Oxon, 31, Ne 2, 231 (1951). 2? C. A. 
aawKUHQ, Yen. cosp. 6uon., 38, Ne 1, 68 (1954). Oil, WG IX sel neh © H KO, JAH, 
6, Ne 1,189 (1954). 4 HW. A. YTKuHH, SaBHcHMOCTb pexXHMa KeTOUHbIX oe oT u3KoO- 
orHyecKoro cocTOsHUA opraHH3Ma, KanyupatcKan AuccepTalus, 1952. Ch. Blumen: 
‘eld, Anat. Rec., 72, 435 (1938). ® W. Bullough, Phil. Trans. Roy. Soc. London, 
85 (1946). 7 W. Bullough, Proc. Roy. Soc., B, 185, 212 (1948). Vb, (GO (0)jo) ig 
. Invest. Dermat., 2, 289 (1939). %® J. Wilson, Anat. Rec., 101, Ne 4, 672 (1948). 
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' Jloxsann Akagemun nay CcccP 
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\ 


rHCTOJOLHG 


0. B. BOJIKOBA 
PEAKIMA AWYHHKA HA JEA®®EPEHTALHIO 


(ITpedcmaeneno axademuxom JI. A. Op6eau 1 XI 1956) 


B Teyeuve Jlororo BpeMeHH B HayKe TOCHOACTBOBaIO YTBeEp*KeHHe, ITO Pe 
ryAluA PyHKUMH AHYHHKA MpOHCXOAMT TOMbKO TOPMOHAJIbHbIM IyTeM. 

Ojuako, ocoOeHHO B TocmeqHee BPeMA, MHOFHe UCCeMOBaTeIH, He OTPHI ay 
POH ryMopaJIbHbIX (aKTOPOB, BbICKa3bIBalOT MHeHHe, YTO PYHKUMA AHYHAKOR 
HaXOMMTCA B IPpAMOM 3aBHCHMOCTH OT COCTOAHHA HEPBHOM CHCTeMBI. ‘ 

Tak, CpbIB BbICWeH HEpBHOM exTebHOCTH ('), paBHO KaK HW yJaeHve Wm 
TPpaBMaTH3aluA MoOsyuiapHu rowoBHoro Mosra (” *) BeflyT K HapylIeHHIO PHTMad 
WUHKAHYCCKHX NpoOweccoB OBoreHesa HW B TOM WIM HHOM CTeMeHH K JereHepaTusy 
HbIM H3MeHeHHAM B AWYHHKaX. Paspyuwienve ceporo Oyrpa BbIsbIBaeT HeOOpal 
THMY!O aTpoduio AWUHHKOB (5), a WBYCTOPOHHee NOBpexeHHe POCTpabHOH 4 
CTH rumorasiamyca JlaeT NepcucTupyoulul dommukya H MocTOAHHyr10 Teuky (° 
Mis3pecTHo, STO MepepeskKa CIHHHOTO MOB8ra Take BeeT K HapylleHH10 puTMa 


Ha ypoBue D,,.—Le ipenarcrByet HacTyIJIeHHIO OByAWHH (°,%). | 

IIpu conocTaByleHHH XapakTepa (PyHKUMOHAIbHOM JeATebHOCTH AenepBH} 
poBaHHoro (MyTeM Hepepe3KH HepBOB, HAyUIMX K AMYHHKY) H HHTAKTHOTO AME i 
HHKOB OTYeCTIMBO BHJHO, YTO FyMOpaJIbHble PakTOPbl B YCMOBHAX JeHepBalluy 
He MOFyT MOHOCTbIO OOeCHeYHTh HOPMAJIbHY!O JCATEMbHOCTh AMYHHKA. Tlenep| 
BallMd CKa3bIBaeTCA He TOJIbKO Ha YMCHbILeHHH 4CIa COSpeBarOUUx alilleKseTOK 4 
HO WM Ha HX OvomorMyeckoH nomHOeHHOcTH (7°). Ho Hao cKa3gatTb, 
XOTA aBTOPaMH JIA Mepepe3KH HepBOB WMpOKad CBA3Ka AMUHHKA TMepeped 
3alaCb JIBYXMOMeCHTHO, HOPMaJIbHOe KPpOBOCHaOKeHve AMYHHKA BCe %Ke Hapy)| 
WaJIOCb, a STO MOFJIO OTpa3sHTbCa Ha Mpowecce OBoreHe3a H OEY IEAM, ocobeHHG 
B MepBoe BpeMA TlOce ONepaTHBHOFO BMellaTeMbCTBA. ; 

TakuM oOpa30M, M3 KpaTKO H3JIOXKeHHBIX BbIIUEe muTepatypHBIX aHHbl> 
BUAHO, WTO COCTOAHHE AWYHUKA HSyaOCh MPH HapyWweHHAX pas MMIHbIX ores 
JIOB HEpBHOM cucTeMbI. OHakO pOJIb NepudepwueckHX OTJeOB HeEpBHOM cucTes 
Mbl MW peaKUMA AMYHHKA Ha WX BbIKMIOUeHHe W3yYeHbI HENOMHO,| Tora Kak 
9KCHEPHMeHTHPyA HMeHHO C HepHdepHuecKHMM HepBHbIMH MPpOBOAHHKaMH, Ka 
MbI NOlaraeM, MOMKHO TOJYYHTb pe3yJIbTAaTbl, HAMMeHEe OTATOMLeHHbIe NOOO! 
HbIMH BJIMAHHAMH. 


Puc. 1. [[pumopyuaapupie onmuKysbt B HOpMe.Muxpodoto. O6. 40, ox. 10X 

Puc. 2. Bakyonusalua UMTONIAIMbI MPHMOPAMANIbHBIX MoOuIMKyNOB Nocme yaaneHHa CHE: 
HOMOSTOBBIX Y3JIOB Ha ypopHe Dyo—Ls. 5 cyToK nocme onepanun. Muxpodoro, 06. 40, ox.15xX | 
yB. pH meywaTH.a@ WH 6—MocNefopaTebuble cTayMu mpomecca. | 

Puce. oF TvOerb NpHMOpAMaAMbABIX OuVIMKyOB Mocswe yaneHHA CMMHHOMOSTOBBIX y3JIOB) 
Dio — Lg (paspbis KleToK, CMopmMBaHHe sep). 7 cyTOK nocne onepanuu. Muxpooto. O6. 40 

ox. 15X 
Puc. 4. YMeHbuleHHe oOmero YMCA MpHMopAMaNbHBIX omKys0B, paspacTaHue cTpoMBil 
AMYHHKA TOcie yqaleHHA CIHHHOMOSPOBHIX y3s0B L; —L4. 8 mecaueB Tocne onepannu. Muk 
pooro. O06. 10, ox. 10x 
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iB HSBCCTHBIX HaM M3 JIMTepaTyPbl SKCHePpUMeHTax C Tlepepe3KOli HepBOR; 
YYUWMX K AMYHHKY, BCera MpOusBOAMMaACb CMellaHHaA jeHepBallua, T. e. 
MPEPESAMCh HW ABMTATeJIbHbIe H YYBCTBUTeIbHbIe BOJOKHa, HecomHeHnHblli xe 
MTepec MpeAcTaBAeT USYYeHNe COCTOAHUA AWYHUKA B YCIOBAAX H30/IMpOBaH- 

PO BbIKJNOUVCHHA HJIM YYBCTBHTeIbHOrO HM JIBUraTebHOrO 3BeHA. 
Ana M3y4eHHA PYHKUMM AWGHHKA B YCMOBHAX BBIKJIOUVCHUA ero YYBCTBI~ 
HIPHOH HHHEPBaUMH HaMW. UPOHSBOAMOCh yfasleHHe CHHHHOMOSTPOBbIX y310B, 
HCOIMX OTHOMEHHEe K HHHEPBaA AMYHUKA. OTO NO3BONMO Ham Jeaccbepex: 

|POBaTb. AMYHHKU MH OJHOBPeMeHHO H30exKATH NOBPeKMeCHUA HX KPOBCHOCHDIX 
wicy Hos. / 
i} UMogonbirnbimad XHBOTHBIMH CILyKMWIH B3pocbIe KOWIKH uM KoTATa. Tocuex- 
Qe Opannch IA HCKIOYeCHHA BOSMOXKHBIX WHKINUECKHX H3MeHeHHH. KaK 9Kc- 
|PHMeHTaJIbHbIe, TAK HM KOHTPOJIbHbIe KOTATA Obl OAHOrO NoMera. OnepaTuB- 
Hie BMEIMATEIbCTBA MPOH3BOAMIMCh C AByX CTOPOH. CHHHHOMOSrOBbIe y3VJIbi 
PaANUCh B OOMACTH PPYAHbIX, NOACHHUHBIX H KpeCTIOBbIX cerMeHTOB (oT Ds 
S3). OMHOMOMeHTHO yJlaianocb 10 4—7 ysn0B c OfHOli Hc AByX cropoH. 
| JKuBoruple 3a0HBasHcb B Cpoku or | qua Wo 8 mec. nocue onepauuu. Mate- 
all PUKcCHpoBaca B 12% HelirpambHoM tbopMasuHe MB NOCMeyIONeM OKpa- 
HABaJICA TEMaTOKCHJIMHOM H 303HHOM, 2KeJIeESHbIM FeMaTOKCHJHHOM H 110 MeTOLYy 
iH-[v3ona. 
Ucceqopanve MpvroroBeHHbIX MpellapaToB MoKa3aui0, 4TO B CTpyKType 
(HHKa (HOpMy cM. Ha puc. 1) BOSHHKaeT pA OTKJIOHEHMI, CBMJeTeIbCTBYIO- 
HX O TOM, 4TO HOPMaJIbHaA JMHAMHKa CO3peBaHHA (OMKyIOB Hapyulena. 
AOOaiollHeca H8MCHEHHA B MOJIOBLIX KJICTKAX MOFyT ObITb OPHEHTHPOBOUHO: 
OOWIeHBI CeyIoOulMM oOOpasom. B nepBble AHH Moce OllepaTHBHOTO BMelaTeJIb- 
Ba B IHTOMIAa3Me MOJOBOH KJIeTKH HPMMOpfHasIbHbIX MOJMUKYIOB NMOAB- 
WIOTCA BaKYOJH, Apa CTaHOBATCA KOMMaKTHbIMH. BakyouiH, MOCcTeMeHHO yBe- 
TUHBaACb H CJIHBaACb, 3aMOMHAIOT BCIO KJleTKY, WHTOMMa3Ma CO C/laBJIEHHbIM 
({poM dakTuyecKH pefctaBsaeT OOOMOK BOKPyr Tako BakyomH. B KOHedHOM 

ore IIpOHCXOMUT TaxKead eopMalluA KeTKH (puc. 2 u 3). 
| T[pouent rakux rHOuyulux PouMUKYyOB BapbupyeT B 3aBHCHMOCTH OT ypOBHA 
hepaTHBHoro sBMemaTempcrBa. IIpH yyameHuH BepXHHX YpYyHbIX y3JI0B 
).—D 9) HereHepupyerT HeOosbW0e YACIO POMMHKY OB (HAO OTMETHTb, OLHAKO, 
‘0 H B HOPME VY KOIIKH ObiBaeT HEKOTOPOe KOJIM4eCTBO FHOHYMIUX IpMMOp{MaiIb- 
IX dommukynos). [pu yanenuv HYOKHeErpyHbIX CIMHHOMOSIOBbIX Y3JIOB 
CO HX 3HaYHTeIbHO Goubiie (IpuMepHo */, OOmlero UHCI). 

MakcuMasibHoe 2%Ke KOMHYeCTBO JIereHePpHPYIOUIMX IPHMOpAHaJbHbIX Cou- 
AKYJIOB OOHapyXUBaeTCHA B AMUHUKE Ip yAaeHun 3 HHAKHErPYAHHIX U3 Bepx- 
SIOACHHUHEIX y310B. B sTux clyuaAx JereHepaTHBHbIe H3MeHeHUA OONApPyxKH- 
uOTCA B 2/, IPHMOPAHaJIbHbIX (POJWIHKYJIOB. OTO MOKa3biBaeT, UTO He OlepaTHuB- 
ye BMEIUATEJIbCTBO KaK TAKOBOE BbIZbIBaeT CABHIH B CTpyKType AWYHHKA, a Ha- 
‘ynatollaa B pesysbTaTe ero jeabpepentanua. Ecau mpocmesutb cocrosnue 
JIOBbIX KJIETOK CIYCTA HECKOJIbKO MeCALeB Mocde TAKOM ONepaluu, TO BUAHO, 
‘Oo OCTaeTCH HW COXpaHAeTCH HHTAKTHBIM JIMIIb HEOOMbINOe TMCIO MIPHMOpAKavb- 
1X PoumuKys0B (puc. 4). 

Uncno pa3sBuBalouluxcad BTOPHUHBIX H TPeTHUHbIX COMIHKYJOB, a TAakKKe 
ICO MKENTHIX Te B STUX CIyYaiX 3HAUHTeIbHO MeHbIe, YEM B HOpMe. 

(bOMMMKYIAPHOM 9sHTenHH HaOwOfaeTCA OoMbIOe YMCO ACIAMXCA 
ATO3OM KJleTOK, IIPHUCM MO2KHO BUJleTb CaMble pasnooOpasuble Purypbl MUTO- 
B. 

Iipu nosqunx cpokax mocje onepaltun Hapayy c OONLHM yMeHbIIeHHeM (pou- 
AKYJIOB JIETKO OTMe¥aeTCA paspacTaHve COCAMHUTeIbHOM TKAHH. 

Taxxe Opocaerca B raza (akT, y2Ke MOKa3aHHbIM MO OTHOLICHHIO KO MHO- 
iM JleadbepenTHpoBaHHbiM opraHam (", 12) __ (paxT eHKOWMTAap HOH HHDHWIb- 
aunuu. B AWTHHKe MONMMOpdHO-AepHble JeHKOMMTbI CKalIHBaloTca = B 
JIBIIOM UHCe B KPOBeCHOCHBIX COCyaX, IPeHMyllecTBeHHO B TOHKOCTCH- 
IX BeHaX M Katlunmapax. Uacro MoxHO Opl10 HabMOfaTh OTMELIMBAHHe l1a3— 
IH KpaeBoe pacnosiowKenue JeHKOIHTOB. Vinorga welKouHrbl B HeOOJIbIIOM 
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YHCe BCTpeyamucb B COCAMHHTebHOM TKAHH, OKpyKalouleH COMMMKYJbI, HO} 
HHKOra HaM He-yJlaBaslocb BHeTb HX B MOMOCTH MOCNeAHHX. 4a 

Hajo oTmerutb, 4ro B CJlydae OHOCTOPOHHeH oMepallHH Ha HeOMepHpoBak 
HOM CTOPOHE TaK2Ke MMEJIM MeCTO H JereHepaTHBHble H3MeHeCHHA MOJWIHKYIOB Wh 
ABJICHHUA HHDWIbTPauuu, OMHAKO OHH OblIM 3HaYHTEbHO MeHee BbIPaKeHBI, Ye 
Ha ON€pHpOBaHHOH CTOpoHe. 

Kak KomMuecTBO JjereHepupylollux *OJIMKYJIOB, Tak M CTeMeHb HHDUIbTpAay 
ILM CTOAT B IIpAMOM 3aBHCHMOCTH OT YPOBHA yasleHHA CIMHHOMOSIOBBIX y3JIOBy 
MaxkcuMasIbHble H3MCHCHHA BHAHbI pH yasenuu 3 HMKHErpyAHbIX HW 3 BepxXHed 
MOSACHHYHBIX y310B. HecoMHeHHO, YTO CTeMeHb HaOJOaeMbIX W3MeHEHHH CBA 
3aHa CO cTemeHbio JeaddepentaunH oprana. Uem noumHee JeaddpepeHTupoBar 
AMUHUK, TEM pe3ue BbIPaxKeHbl HapyWIeHHA B erO TKAHEBOM COCTABe. 

TakuM o6pa30M, H3MeHeHHA B JeaddepeHTHPOBAHHOM AMYHUKE CBORATCS 
K HapylleHv10 HOPMaJIbHOrO Tpowecca COspeBaHHA MOMMHKYIOB, 3HAYHTebHOW 
ruOeIW UX H HaKONMJeHHIO NOMMMOPDHO-AepHbIX JIEHKOWMMTOB B COCyWax ANGE 
HHKa. CylefOBaTeIbHO, HOPMAJIbHbIM Npowecc OBOreHe3a BOSMOXKEH TOJIbKO Tp 
COXpaHHOCTH YYBCTBHTeIbHOrO 3BeHa pe*JIeKTOPHOH AyrH. 


Rropot MocKOBCKHH rocyyzapcTBeHHEIt Tocrynuso 
MeCAMIMHCKHM HHCTHTYT 7 VII 1956 
um- HY. B. Cranuna 
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Horszage Akagemun nayxr CCCP 
1957. Tom 113, Ni: 2 


PHCTOJIOLHA 


JI..C. TOJIBAMH wu A. 10. KOMUCCAPUHK 


IJIEKTPOHHAS!| MAKPOCKOMNMA OBOJIOUKH 
HEPBHOrO BOJIOKHA NEPH®EPHYECKOrPO HEPBA 


(II[pedcmasaeno axademuxom JI. A. Op6eau 24 X 1956) 


B nocuequne rogbl onyOnuKoBan pay pador, Kacaiomulica a1eKTpOHHOl MH- 
CKONMH OOOOUKH HepBHbIX BONOKOH. CorsacHo PepHanjen-Mopany mu9- 
OBax OCOONOUKA COCTOMT M3 OTJCIbHBIX COeEB, HMeIOIux, B cpeqHem, 80 A 
‘OUMKMHY M paCHOuJIOKeHHbIX KOHICHTPHYeCKH BOKpyr OCeBOrO UWHIMHApa. 
4d WaHHbie NOATBepyu pA Apyrux apropos (}, ”, 48), 

Takytlo TOUKy speHua yxe JaBHO BBICKa3biBan Haxort (°), KoTOppIli yrBepxK- 
{, YTO MH3JIHHOBad OOOMOUKA NOCTpoOeHa H3 MHKPOCKONMYeCKHX HM CyOMUKDO- 
MMYECKUX CIOCB, KOHMCHTPHYCCKH paciOJIOHKEHHbIX BOKPYT OCeBOrO LMIMH Apa, 
€HUpOKepaTHHOBbIM OCTOB paccCMaTpHBal Kak apTedaxt. K stomy upescras- 
WIO CKJIOHAIOTCA Tak?Ke HW HEKOTOPbIe COBPCMCHHbIe ABTOPHI. 

Mbi u3y4as CeyavnHbIli HepB OesOH KpbICbl, KOTOPbIM BbIpesasicA y 2KU- 
HOrO B COCTOAHHU SPMpPHOrO HapKoO3a M TOTYAC MoMellaica Ha 2—21/, uaca 
% OydepHbIi pacTBop ocmueBOH KUcAOTHI, pH KoTroporo JoBoyuscA Bo 7,4— 
(°). SareM MaTepHadl MpOBOAHICA Yepe3 CIMPTbI BOCXOAAMIel KpenocTH HU 3a- 
ayica B OyTHIMeTakpHuaT (*). Peska NMpov3Bouacbh CTEKIAHHbIM HO*KOM (4) 
Mukpotome JlaHona uw KennenOeprepa. MeraxpunaT co cpe30B yanaca 
ae V3yueHve MatTepHasa MpousBo,u0Ccb B IICKTPOHHOM MMKpockone 
Hauim jJaHHble MOKa3bIBaIOT, YTO B TepudepwueckOM HepBe HMeIOTCA [Ba 
ja HepBHbIX BOMOKOH. [naBHoe oTM4UHe MexKy HAMM 3akJOUaeTCA B UX TOJ- 
He HM B pa3JIMYHOM CTPOCHHH OOOJOUKH, OKpyKalouleH OceBOH IWMIMHIAp 
ic. 1—3). 

OGonouKa y BOMOKOH NepBoro Bua OTHOCHTEMbHO TOJCTa, H MOMepeyHHK ee 
xoquT o 2—3 » u Oonee, B TO BPeMA KaK BOJOKHa BTOpOro Bua UMeroT OOO- 
uKy TOHbIUe, dem 0,5 wu, H BO MHOPHX Cily¥anX OHA HaXORUTCA 3a Npesemamu 
3peleHHA CBeTOBOrO MMKpoOckona. 

[Ipexctapnenve 0 cTpoeHHH OOONOUKH BOJOKOH NepBoro Bua AatoT puc. | 
. Kak BuO 43 STHX MUKpOdoTorpadui, oOo0UKa 3ffecb NOCTpoeHa 3 Nepe- 
aM, TOJIULWHA KOTOPbIX MOKeT JOXomUTS YO 0,2—O,3 p, H, CeROBATebHO, 
UW pasJIMYHMBI B CBETOBOM MHKPOCKONe. OTH Mepeka{MHbl, COCIMHAACh MeKY 
SoH, OOpasylor Kak Obl CeTb, IpeHMYLLeCTBeHHO BbITAHYTY1O BAOJIb HEpBHOrO 
jokHa (puc. 3), nermu KoTOpo orpaHMuMBaloT cucTeMy cooOmalomluxca N0- 
icreii, PepHanjen-Mopan, KoTopblli Bue STH CTpyKTYPbI, OWMOOUHO HCTOUI- 
Ban UX B Cormacuu c UpeycraBmenHuamu HaxkoTTa MU paccMaTpHBasl STH Mepe- 
aMHbl KaK MMU93/IMHOBbIe WwaCTHHKH, pacioslaraioulMecHd BOKpyr OceBoro 
WIMHjIpa, a TIpOMexKYTKH MexKy HAMM KaK HCKYCCTBEHHDIC UleH, BOSHHKal0- 
de MEK Ay WwacTHHKaM¥ BCJeACTBHe BbICyINMBaHHA Ipemapata (4). C Takum 
JIKOBaHHeM MbI He MOXKeM corsacuTbced. Dra cucTeMa TNepeKJaqMH COOTBET- 
yeT W3BeCTHOMy M3 CBeTOONTHYeCKOM FHCTOJOrHH HelpOKepaTHHOBOMY OC- 
BY MAKOTHBIX HepBHbIX BOMOKOH. JocTaTOuHO CpaBHHTb Hallld MukKpodortorpa- 
i c pucyukamu Hemuuosa (8) (tad. XXXII), yToOb! yOeMTbCA B ClipaBey- 
IBOCTH cKa3aHHoro. IIpuH 9TOM KapTHHbI, KOTOpble BUEN HemusioBp ¢c MoMo- 
bIO CBeTOBOrO MUKPOCKOMA, JIMIMeHbI MHOrHX HeTameu, KOTOpbIe oOHap yxKH- 
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BaIOTCA C IOMOU[bIO WIeKTpOHHOrO MuKpocKona. Uro we KacaeTCs NOOcTe) 
pacmOuIO*KeHHbIX Mexy NepeksaqHHaMH, TO OHM MOryT ObITh He UCM HHBIM, K@ 
TeEMH MeCTaMH, B KOTOPbIX HaXOMMJICH MMIJIMH MAKOTHBIX HEPBHbIX BOJOKO) 
PacTBOpHBILMNcA H yaJeHHbI U3 COONOUKH BCEACTBHe THCTOMOTHYECKON 
paOorkw. CHapy2H OT HelipokepaTHHOBOrO OCTOBa K He€PpBHOMY BOJIOKHY Mp 
MbIKaeT HEWIMPOKOe MIPOCTPaHCTBO, PbIXJIO SaMOJIHEHHOE 3CPHHCTbIM COJEP2K) 
MBIM H OTTPaHHUeHHOe CHapy2XH pe3sKO KOHTYPHPyeMOM TeEMHOM JIMHVeH Hepa) 
HOMepHOM TOJIMMHbI, MOMepeyHuK KOTOpO! Koe6netca oT 0,1 Wo 0,4 pu. y 
nocwieqHee OOpasoBaHhe IpefCTaBJIAeT, BEPOATHO, HEBPHJIEMMY MAKOTHOTLO HED} 
HOrO BOJOKHa. OTHOMeHHe MAKOTHOH OOONOYKH K MOJOCTH, 34HHMACMOH OC 
BbIM UHIHHPOM, Ha Hallux WpemapaTax npeycraBsisetcs pasin4HbM. B onHh 
clyyadxX M@xKly CHCTeMOH MoocTeli MAKOTHOM oO6o0UKH H TOJIOCTbIO OCeBOK 
UMIMHApa HeT HAKAKHX OTTpaHHYMBaIOWlMX OOpPasOBaHHH, HM MONOCTh OCEBO} 
UMIHHpa HerocpeCTBeHHO cooOnjaeTcA C NMOJOCTHMH MAKOTHOM OOos04K} 
OTTPaHHYeHHbIMH MepekaquHaMu HelipoKepaTuHoBoro ocToBa. B Apyrk 
cyuaixX Ha  MOBepXHOCTH OceBoro WMIHHApa oOpasyeTca cryllent 
BellecTBa Haloso6Ove MeMOpaHbl, KOTOpOe OTeNAeT MOMOCTb OCEBO) 
UMMA pa OT OKpyxatolel ero OOo0UKH (pH. 1 43). Dro o6pa30BaHue MOXI 
CpaBHUBaTb C AKCOJIEMMOM, OMMCbIBAeEMOM B CBETOONTHYeCKOH PYCTOJOrHH Mil 
rHMH apropamu. M3 cKa3aHHoro ACHO, YTO AKCOJIEMMY HeJIb3A pacCMaTpUBay 
Kak TOCTOAHHOe OOpasoBaHHe HeEpBHOrO BOJIOKHAa. 
Bomokua BToporo Bua (pvc. | vw 2) OTMMYAIOTCA OT BOJIOKOH NepBoro BHy 
MeHbIUel TOJULMHOH HM, OCOOeHHO, CTpOeHHeM OGOMOUKH. OHH MOJIHOCTHIO COO! 
BeETCTBYIOT BOJIOKHaM, OMMCaHHbIM B Nocwequee BpeMaA B HTepaType (?,°). F 
HalluX CHHMKaX OOo0UKa ITMX BOJIOKOH TpefcTaBAeTCA MOUTH TOMOreHHOK 
KouueHTpHuecky!0 CJIOMCTOCTb, OMMCaHHy!O B YIMOMAHYTEIX paOoTax, MBI Off 
HapyXKHTb He MOrJIH, TaK KaK B HallleM pacilopsAx*xKeHHH He ObIJIO BBICOKOKOHTpa 
HOM ONTHKH [WIA YIbTpaTOHKUX PHCTOMOrMYeCKHX cpesos (*). TomuyHHa OOoO0U! 
3THX BOJIOKOH, KaK Mbl yxke cooOllawM, He MpeBblilaeT 0,5 yu, a B OT/eM} 
HbIX CyYaaX WH y BOJIOKOH MeHbINerO KamHOpa OOOOUKA MOXKeT ObITb SHady; 
TeJIbHO TOHbIWe, He cBbIIe 0,1—0,3 yp, T. e€. OHA HaxOAUTCA HOO Ha mipeqed 
BHJHMOCTH CBeTOBOrO MHKpockona, HOO 3a MpefsemaMu ero paspemenua. OH 
BHJHO Ha MHOPHX CHHMK@X, HMeIOUIMXCA B HallleM pacnops»xKeHHH (CM. pHe. 
u 2). OO STOM MOXKHO CYAMTb TakxKe 10 CHHMKaM, IIPHBOAMMBIM B paboTax yHOM 
HYTbIX HaMH aBTopoB. Haln JaHHble MOKa3bIBalOT, UTO MEXLyY BOJOKHAMH BT 
poro HW MepBoro Bua HMeIOTCA BCe MepexoJHble (OPMbI, IpHyeM 110 Mepe yBel 
YeHHA KaslMOpa BOJIOKOH B UX OOOMOUKE HAUMHAWT TOABJATbCA ONMCAHHbIe Bu 
wie NYyCTOTbI, KOTOPble MbI paCCMaTPMBaeM KaK MeCTA CKOMJICHHA MH3JIHHOBOM 
BeuleCcTBa. OTO MOXKHO BHeTb, paccMaTpuBan puc. |. B aTom orHouTeHt| 
Halu JaHHble HAXOJATCA B U3BeECTHOM COrmacHH C JaHHbIMH MOJAPU3al\HOHHG 
MUKpockonHu ("), COrmacHO KOTOPbIM Tlepexol OT NpoTeoTpomHoro xXapaKTefi 
ABOMHOrO JyYeNpeNOMJIeHUA K MUIIOTPONHOMy HaOsHofjaerca y Bom0KO} 
MMeIOLWLUX B WaMeTpe OKOJIO 2 up, YTO CODACHACTCA MOCTEMeHHbIM YBeHUeHH 
KOJIMYECTBA JIMMOMAOB B OOONOUKE HEPBHBIX BOJIOKOH M10 Mepe BospacTaHua K 
aOpa nocaequux. HykHo NonaratTb, YTO eCAM Y TOHKMX HM TOHYAlMWMX Hep 
HBIX BOJIOKOH JIMMOWAHbIe H MPOTEHHOBbIe COCTABHbIe UaCTH pacipeeseHbI B OO 
JOUKe Oosee HIM MeHee paBHOMepHO, TO B Oomee TOJICTHIX HEPBHBIX BOJIOKH 
AMNOK bl HAYHHAIOT OOPASOBbIBATh CKOMICHUA, KOAMYECTBO H PasMepbI KOTOPbE 
BOSpacTaioT lO Mepe YTOAULeEHHA CaMUX BOJOKOH. Takum oOpasom, y BOmOKGI 
Goee TOJICTHIX, KAK 3TO BUAHO Ha puc. | uw 3, smeMeHTHT, oOpasyroulHe HelpoKs 
PaTHHOBHIM| OCTOB, 3aHHMAaIOT JIMUIb HeOOJIbIIYyIO UaCTh MH3THHOBOM O6ONOUKE 
B TO BpeMA Kak TIPOCTpaHCTBa, 3aMOMHeHHbIe JIMMOMAaMM, COCTAaBAIOT 4act 
OOOOUKH, HaMHOrO MpeBocxos_AnLyIo 10 oOObemMy HeHPOKepaTHHOBbIi OCTOH 
Met He cornacHbl ¢ MHeHvem Po6eprcona uM [pyrux aBTopos, KOTOpbIe pat 
CMAaTPHBaIoT OMHCbIBACMbIE HMM BOJIOKHA KaK OObIUHbIC MUSJIMHOBbIe BOJIOK 
MH MPpOTMBONOCTAaBAIOT UX P€MAKOBCKMM BOJOKHaM. B jlelicrBuTembHocTH, i 
€CTb HMCHHO Te BOJIOKHa, KOTOPbIe B CBeTOONTHYeCKOH rucTomorun paccma 
puBalotcsA Kak peMakopcKue. J]axKe y CaMbIX TOJICTbIX BOJOKOH, MpHBOHMbI 
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Hi 
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Pue. 1. Honepeynpii epes uepe3 cTBom 

ceqaHuIHOrO Heppa. 6000 : 4 — HeBpH- 

JIeEMMa, M — MSIKOTHOE HEPBHOe BO.IOKHO, 
P — Pe€MAKOBCKOe HePBHOe BOJIOKHO 


Puce. 2 Puc. 3 
2. Tonepeunpiii cpes yepes EOJIOKHO peMakOBCKOrO THA. 14000X : a — oceBoli UWH.IHHIP, O — OOO 10UKa 
HepBHOTO BOJIOKHA 
3. Tipogonpupili cpe3 vepe3 MAKOTHOe HePpBHOC BO.OKHO. 6000: ak — aKcoleMMa, OCTAaJIbHbIe CO03Ha- 


yeHHA cM. puc. | u 2 


ee ee ek em EF one £Ee Vee TAST ET IS: 


os 


adorax Po6eptcona u Ap. TOMM{HHa OOONOUKH BOMOKOH He mpespiiuaer 0,3 pw, 
€. OHA HaxOf{UTCH HOO Ha Mpesene BUAMMOCTH CBeTOBOrO MUKpocKoNa, 60 
oTHM MIpeQeNOM, YTO, KaK H3BECTHO, ABJIAeTCA PaBHbIM XapakTepHbIM mpH- 
AKOM JIA P€MAKOBCKHX BOOKOH. Tlostomy mpu oOpmHol rucronornuecKoil 
aOoTKe C MOMOMLbIO CBeTOBOLi ONTHKH JMMOM HAM COcTaBHad YaCTh OOUNOUKU 
MaKOBCKHX BOJIOKOH He Moria ObITb OOHApyKeHa; TObKO Goee TOUHDI M0- 
PH3aUMOHHO-ONTHYECKHH aHaIH3 NOSBOAM MpHliTH K 3aKIIOUeHHMIO, UTO He- 
IbUIHE KOMMYECTBA JIMNOKOB OMKHbI COMePKATLCA HB OOOMOUKE Y BOJIOKOH 
cmleqHero THMa. OMHAKO 9TO He JaeT LOcTaTOUHbIX GCHOBAHHIi AIA TOTO, YTOG6BI 

AMHATh BCe BOJOKHA, BXOJAULMe B COCTAaB NepudepuuecKoro HepBa, B OAHY 
ynny. I[porus Takoro o6nequHenua ToBOpHT sicHOe MopdomornuecKoe pas- 
He CTPOCHHA OOONOUKH Y ONUCAHHBIX BbIIMe [BYX BHJOB HEpBHbIX BONOKON, 
Ha ocHOBaHHM Halinx JaHHbIX MbI NPHXOMUM K 3aKsIOUeHHIO, YTO H30mH- 
BaHHble CKOINJICHHA JIMMOHOB MOLyT CYIIECTBOBaTb B Oojlee TOHKHX MAKOT- 
X BOJOKHaX; YTO Ke KacaeTCH Ooee TONCTbIX MAKOTHbIX BOJIOKOH, TO B HUX 
*PaHH4eHHbIX MpOCTpaHcTB B PopMe Bakyoulell, kak MpaBHO, He cymecTByeT, 
lepeKaMHbI HEHPOKepaTHHOBOLO OCTOBa OOPasYIOT HaCTOALLYIO CeTb, NETH 
TOPOH OObIUHO BbITAHYTbI BAO OCH BOMOKHAa. Ocepoli mHMHAp (cM. puc. 3) 
TOMT H3 CYOMHKPOCKONHUeCKHX Y/IMHeHHBIX HuTell (MHUeM), HAXO_AULUXcH 
Ha OT Jpyroli Ha H3BeCTHOM pacCTOAHHH WH OOpPasyrtouLUX CeTb. 

Takum 06pa3som, XOTH HM B OOOOUKe TOHKHX M TOHYALLIMX HEpBHbIX BOJIOKOW 
ouepHyeCKOrO HEPBaA MOXET COMepKaThCA H3BECTHOE KOJIMYECTBO JIHMMOMOB, 
Ke ObIO Obl NOKAa MperxEBpeMeHHO OTKABAaTbCA OT TOM KaCCHuKalMH HepB- 
‘X BOJIOKOH Nepudepuyeckoro HepBa, KOTOPad ABIIAeCTCH B HacTOsIee BpeMs 
€NPHHATOH B CBETOONTHYECKON PUCTOJOrHH, TeM Ooslee, YTO 9Ta KMaccuuKa- 
 UMeeT HE TOJIbKO MOpouOrHyecKHe OCHOBAHHA, KaK 3TO BHJ{HO H3 BbIINeH3- 
€HHOLO, HO H PUBHOJOrHyeCKHe, TAK KaK 3TH Ba BHJla BOJIOKOH OTAMUAIOTCH 
WM OT APyrux MO CKOpOCTH MpoBeseHiA HEpBHOTC MMMysIbca. 3a BOMOKHaMU 
Iporo Bua MOXHO ObiO Obl COXpaHHTbh OOOZHAYeHHE KPeMAKOBCKHe BOJOKHA», 
K lpegqmaraet DepHanyzeu-Mopan; mHO0 TepMHH «Oe3MAKOTHbIC BOJOKHA» 
M€HHTb TEPMHHOM «MAJIOMSIKOTHBI€ BOJOKHa», Kak [pesaraeTca B yueOuHHKe 
eronornu Ilrepa, Mennengopdha, Teptaepa (*4). 


| TocyqaperBeHHbilit McHXOHeEBpOJIOTH4YeCKHH MHCTHTYT Iloerynuao 
um. B. M. Bextepesa 15 X 1956 
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H. Jj. TPAUEBA 


ABTOPAJAMOrPA®HYECKOE W3Y4EHWE PACIIPEJEJIEHHA 
PAXMOAKTHBHOrFO ®OC®OPA (P*) B HEKOTOPbIX 
OTEJIAX HEPBHOM CHCTEMBI 


(I]pedcmaeaexo axademuxom JI. A. Op6eau 10 XII 1956) 


PayMoakTHBHble H3OTOMbI Halli WHpoKOe MpHMeHeHHe B U3y4eHHH OOMe 
HbIX IIPOLMeCcOB B HepBHO cucTeme (* 4). OgHako, onpejenaa oOuly1o paqMoak 
THBHOCTb BCeH COBOKYIHOCTH 9JIeMeHTOB HepBHOM TKaHH, HeBO3MOXKHO TOK@l| 
3aTb BKJIOUCHHe H3OTONOB B OTJeMbHbIC HEPBHbIe KNeTKH. [lostromy onpeseseH 
Hoe 3HayeHHe MpHoOperaer MeTOA rHcTOaBTOpayMorpaduy, MOsBOAIONIMM CB 
3aTb BKJOUCHHe H30TOMa C OMpeseeHHOM TUCTOCTpyKTypoH. OCHOBbIBaAeK 
Ha 2TOM CBOLMCTBe MeTOJa, MbI PeWIHH CONOCTaBUTb MOpdoslorMyueckve H3MeHE 
HHA B pajle y4YaCTKOB HEpBHOM CHCTeMbI C paclipesesieHveM B Hel palMOaKTHB 
Horo cocdbopa (P**) np SKCHepHMeHTaJMbHOM BOCIIPOH3BeeHHU OCTPOl y4eBO) 
Ooues Hu. ; 

15 kpouvKaM MOKOXKHO Obl BBeLeH pawuodocop B BHAe HaTpHeBOH COM) 
qocopuok KucnoT no 74Cu Ha 1 rv ofHomMy 0 1,354Cu na | r Beca. B paswne 
Hbile CpOKH, OT 2 uac. Jo 4 cyT. NocNe BBeJeHHA H30TOMA, NPpOWSBOAUMACb BOE 
Ayuinaa sMOonua. Tpu kpomukKa, OcTaBJIeHHbIe Ha BbKHBaHve, NMOrvOsH Ay 
5—7 cytku. Ja uccneqOBaHHA U38BJIeKaIMCb TOMOBHOM MOSr, pa3JIMUHbIe Ce 
MeHTbI CIMHHOFO MO3ra C MeXKIO3BOHOUHBIMH y3JlaMu, raccepoB y3el TpOMHHUy 
HOrO HepBa, y3JIOBaTbI yseu OyKalollero HepBa, y3JIbl MOrpaHvaHoro CHMMay 
THYeCKOrO CTBONa HW YpeBHbIe y3JIbl COMHeUHOTO cnuleTeHHa. Matrepuan uKe 
poBasicad B »*HAKOcCTH Kapnya. Tuctropaquorpadua mpoBoqusmach Ha XKHIKC 
emybcnu HUK®M tuna P no meroguKe, omucaHHolt pauee (°). IIpu Koporkuil 
SKCHOSHUMAX, OT 4 Yac. JO 4 CYTOK, NOyyaM CeAOBbIe rucToaBTorpadpr (puc. 1|f 
KOTOPbI€ OKPalMBaCb TeMaayH-303HHOM HIM 903HH-a3ypom II. Jinurent 
Hble SKCMO3uIMMU (40 41 cyToK) (aBaM KOHTpacTHble rHcToaBTorpadpl, KOTOpbiq 
OCTaBIAIHCh HEOKpalleHHbIMH (puc. 2). na KomMueCTBeHHOrO yyera pacpeay 
JleHuA panuodocopa Opis IpHMeHeH MeTOY MOACueTa 3epeH HJM TpeKOB B OMY 
CHH Ha eAMHMLy nomlagu TKanH 100 p? (°). []pu noycuere TpekoB ycuoBHO Hp 
HHMaJIMCb PAOM PacCHOJORKeHHble TpH U Oonee 3epeH 9MysbcuH. TpeKu HU 
3epHa MOCIHTHIBAIUCh Ha TKaHbIO M B SMYJIbCHM BHe cpesa. Pou, cocTaBilel 
HbIM TpekaMM WIM 3epHaMU BHe Cpesa, BHIVHTAJICA H3 CpeHUX 3HAYeHHH, now 
WeHHBIX Ha eMHMIy MNomaqu TKanu. Jia onpezenenua Mnomayu oObexkta Obi 
UCHOJbSOBaH OKYJAPMUKpoMerp c cerKoit. Pesynprats roycueta, o6pa6oTaHHk 


| 


Puc. 1. V cnok Koppl GombumMx Noymapui KponuKa, yOuToro yepes cyTku. [uctoaprorpad my 
akKCHOsHUMH 2 cyToK; a3yp IIJ-303HH, ox. 7, 06. 90X 
Puce. 2. Kourpactupiii ractoastorpad welinoro oTye/1a CIIMHHOFO Mosra C MexKTO3BOHOUHBIM y3uJi0 
KpolHka, yOUTOTO uepes cyTKH Toce BBeqeHua P3? no 1,35 Cu w/r. KunKkas asmyipenan HAKS 
Tuna K, skcno3sHuua 380 cyt. 10X 

Puc. 3. Tucroaprorpadpl ABHraTeIbHbIX KMeTOK MOACHMYHOTO CerMeHTa cHHHHOTO Mosra (al 

MeXKMOSBOHOUHOTO y3a TpyAHOrO oTAeNa (6), sBesquatoro (6) HM upeBHOro (2) y3n0B KposHK 
yOuToro yepes 3 cyToK; skcno3sHuMa 4 cyToK; asyp II-s0snH, ox. 10, 06. 60 X 

Puc. 4. Kontpacrupie ructoaptorpadpi racceposa y3la KpOJIMKOB, yOuTHIx uepes 2 yaca (a) 
3 cyTOK (6) 4 mormGutero uepes 7 cyTox (8); skcnosumna 41 CyTKH, OK. 6, 06. 8X 
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PTOAOM BapHal\HOHHOM CTaTHCTHKH, He paccMaTpHBaJch Kak a6comorTHaa 
@IMBHOCTH, a HCNONb30BaINCh JIA CpaBHeHHA OTHOCHTeJIbHOM HHTeHCUBHOCTH 
WMOVeHHA M30TONA B PasIMUHBIe OTeMbI HepBHOL CHCTeMBI. 
5 PajMoakTuBublii cocibop pacnpeyenssca B HepBHOH TKaH HepaBHOMepHoO. 
BMevaslocb OONbUIOe pasIHUHe B HHTCHCHBHOCTH BKJIOYCHHA H30TONAa B cepoe 
Semoe BelllecTBO rOOBHOrO H cMMHHOTO Mosra. Ha KOHTPpacTHOM THCTOaBTO- 
face Monepeunoro cpesa mWeliHoro oTea CHMHHOPO Mo3sra C M@XxKIO3BOHOUHBIM 
IOM (pHic. 2) OTYeTIHBO BUHa OOMbUIAA NIOTHOCT MOUepHeEHHA Hall MexKHIO- 
JSHOYHBIM Y3JIOM, H€CKOJIbKO MeHbIad Hajl CePbIM BeILeCTBOM H evie 3aMeTHOe 
}TeMHeHHe Hay OesbIM BelLeCTBOM CNHHHOTO mMo3srat Pasawunve B cTreneHH M0- 
|PHEHUA MOXKHO OOBACHUTH TEM, UTO MOTHOCTh pacnONOXKeCHHA HEPBHbIX Kue- 
iK B CepOM BelllecTBe CIMHHOFO MOSra MeHbIlaxd, YEM B M@XKMOSBOHOUHOM y3uJle. 


HaKO 9Ta OCOOeHHOCTb CTpyKTYpbI He HCuepMbIBaeT BCero pasnMuuA. OKasbl- 


leTcs, uTO YYBCTBHTeJbHbIe HEPBHbIe KJIETKH Me?KMO3BOHOUHOFO y3ula BKJIIO- 
Wau usoToONa MuHOro Oosbule, YeEM JBHraTeNbHbIe Ke€TKH CNMHHOTO Mo3ra 
jac. 3, a, 6). Uucno 3epen cepeOpa B smynpcuu Ha 100 v2 nuomaqH KneTOK 
H-2kMO3BOHOUHOrO y3la TpyAHoro oTsena paBHo 16,2 +0,91, _BuraTrenbHDx 
‘€TOK TlepefuHero pora cuwHHOrO Mosra 2,3 + 0,25 u Genoro BemlecTBa 1,5 +- 
0,36. [pu stom Haq ABuTaTeNbHbIMH KseTKAMH CIIMHHOTO Mosra Obl oT 0 
6,5 3epeH, Hal UYBCTBHTCIbHBIMH KJI€TKaMH Me?KMO3BOHOUHOrO y3sa — oT 8 
25,5. OOHapyxKeHHble pasIHYHA BO BKJIIOUCHHH payMousoTona B CHMHHOL 
3F HW MeKIMO3BOHOUHBIM y3e MOryT ObITb OOyCJIOBMeHbI HOO MeHbIIHM 
OHHKHOBeHHeM ocdopa B WeHTpaJibHy!O HepBHyto cucTemy, Osaroqaps Ha- 
quuio Oapbepa (7°), mH60 (byHKUHOHAMbHbIMH OCOOeCHHOCTAMH MCCIeEOBaHHbIX 
mCTOK., - 

Haliqeubl pa3mHuHaA H B HHTCHCHBHOCTH BKJOYUCHHA H30TOMa B TroJIOBHOK 
b3sr. B KauecTBe NpHMepa MPHBeeHbI MOACUeTHI KOIMUeCTBA 3epeH IMYJIbCHH 
CMHHHLY MoMA pasmHuHbIX OTENOB TOMOBHOTO MO3sra KposMKa, yOuTOrO 
‘pes 3 cyTOK mocyle BBeqeHua P* (Tab. 1). Bemoe BemecTBO rosIOBHOrO Mo3ra 


aon ae 


lomcueT 3epeH SMyJIbCHH B CJefOBbIX aBTorpadax YTosloBHOTO Mo3ra (KpOJHK y O“T Yepes 
: 3 cyTOK nlocme BBegeHua P22; skcnosHiHa 4 cyTOK) 


Bonbpume nowywapua Kopa mos2xeukKa 


Kopa 


MouleKy- 
JIAPHBI it 

cnott 

II—llI 

cuI0H 

IV—V 

cJIOH 
VI—-VII 
cJIOH 

raHrs. cou 
aMMOH. pora 
sAjiIpo NOBOIKa 
3puHT. Oyrpa 
SnuTeH co- 
cy AucToro 
cule TeHHA 
6em0e Bellye- 
CTBO 

MOJIeK yJIAp- 
HB co0H 
KJleTKH Ilyp- 
KHHbe 
3epHHCTHI 
enon 


Pia 100 pe 2,240, 413,20, 4{5,2-0,513,2440,3)4,2-4-0,4|8,2+0,6| 13,2+0,5]2,2-£0,3]2,3:40, 4|5,8:40,4|4,30,6 


mosra 100 145 236 145 190 272 600 100 104 263 195 


pH Mof[cueTe JaBaslo HaMMeHee BapbupylollMe Pesy/bTATHI, OSTOMY MBL IpH- 
(AJIM UMCIO 3epeH B SMYJCHH Haq OenbIM BerecTBoOM 3a 100 %. BBeJeHHbIM H30- 
OM BKNOUAICH B MaKCHMaJIbHOM KOJIHYECTBe B SIIMTeMMM CocyAMcToro crleTe- 
(Ma, TO Cormacyerca C HeKOTOpHIMM Janne (°,*°). B MosroBou TKAHH HHTeH- 
WBHOCTb MO“epHeEHHA SMYVJIBCHH, a CJeJOBATEIbHO, U XapakTep paciipesenenna 
30TOMa HaXOJUTCA B HeKOTOPOM 3aBHCHMOCTH OT IJIOTHOCTH paclosomKeHHA 
(epBHBIX KseTOK. Muoro dociopa BKJIOUMOCb B 3PHTeJIbHbIe Oyrpel, raH- 
‘IHOSHbIe COM AMMOHOBA pora H KOpb! OOJbINMX NOMyWapu, B 3ePHHCTHIM CIO 
1 KneTKH IlypKuHbe KOpbI Mos2KeUKa. OAHAKO, KaK H B CIIMHHOM MOsry, OHO 
WIOTHOCTbIO PaCHONOKEHUA KeTOK OObACHHTb OOHAPY2KCHHBIC Pas/IMYNA He- 
03MO2KHO. Tak, B raHrIHO3HOM cJ10e KOpbI OOMbIIHX NOMyIuapHu HepBHbIe KeT- 
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KU PAaCHONOKeHbI Oostee peAKO, YM B APyPHX COAX, a MHTCHCHBHOCTE BKJIIOUCHHA 
u30TOIa B 3TOM Coe Oba BbIUe. Apo NOBOAKAa 3PHTeMbHOrO Oyrpa m0 MHTeH 
CHBHOCTH BKJOUeHUA HB30TOMA MpeBOCXOAHNO OCTAJbHbIe HCCMeAOBAHHbIe OT 
lesb TOJOBHOTO MO38Ta. 

Pacnpefenenve pawopocpopa B UYBCTBHTebHbIX M BereTaTHBHbIX Y3JlaXx 
noka3aHo Ha TaOn. 2. Tloycuer uucia 3epeH SMYJIbCHH NIPOBOAMICA Ha oOuLy1o 
Houayb HepBHOH KeTKH C MOCMeAYIOULMM NepeyiceHHeM Ha eMHUILY T1H10-} 
mau 100 p?. B KaxyomM y3ule MOACunTAaHO OT 25 Wo 50 HepBHbIX KJIeETOK. 

IIpu cpasnenuu tad. | u 2 BUHO, YTO BereTaTHBHbIe MH YYBCTBHTCJIBHBIC 
V3uIbI BKIOUAIOT pauoocopa 3HaudHTeIbHO Gombe, YEM WeHTPaJIbHan HepB} 
Had CHCTeMA, IIPMUeM IpeMMyLleCTBEHHO MSOTOMBKIOUaeTCA B HEPBHbIC KJIeTKH 

Hailijenbt Obl pa3IMUHA HW B CTEMeHH BKJIOUeHHA W3OTONA MAKOTHBIMH Hf 
6e3MAKOTHBIMA HepBHbIMH BOOKHaMH. HepBubIi CTBOM TPOMHHYHOTO Hep= 
Ba BKsIOUaeT H30TONA GSoMbUIe, YEM HEPBHBIM CTBO NOTpaHH4HOK CMMMAaTHYe- 
CKOM IeNOUKH; HOB OOONX STHX CAYIaAX PaWMOaKTHBHOFO M30TONA BKIOUaJIOCb 
OonbIIe, YEM 9TO HMeJIO MECTO B OeJIOM BeLlecTBe TOJOBHOTO MO3ra. 


Ta6auna 2 


[logcueT 3epeH SMYJIBCHM B CJIEQOBbIX aBTOrpadax BereTaTHBHbIX H YYBCTBUTCMbHBIX y3JiOB 
(kpoauk yOuT uepes 3 cyToK nocue BBefseHua P32; skcnosuHaA 4 CyTOK) 


Taccepos y3eu TlorpaHu4Hbiit CumMmaTH4uecKHH CTBOW 
Upesublit 
y3euJl, 3Be3q4aT. rpyAuHo | OpromHori 
HepBH. HepBH. HepBH. yseu, y3en. y3en, HepBH. |} 
KJI€TKH CTBOJ KJleTKH HepBHBIe HepBH. HepBH. CTBOJ 
KJI€TKH KJIeTKH KuleTKH 
Uncno sepeH SMYJIbCHH Ha 
100 p? 17,6+0,5 {6,8+0,1] 16,7+0,5 16,8+0,8 16,6+0,8 16,4+0,5 |4,1+0,1} 
To #e B % K 6emoMy Belle- | 
cTBY rOMOBHOrO MOsra 800 309 759 763 754 734 186 


SHAaUHTeIbHbIe PasIHYHA B CTCNCHH BKMIOUCHHA pasuoocpopa MbI KOHCTAa}} 
THPOBAJIM UH BOTICJIbHbIX HEPBHbIX KJI€ETKaX BeTeTATHBHbIX Y3J10B (pHc. 3, 6, e)! 
u3 52 HepBHbIX KJeTOK upeBHOrO y3sia Hay 16 kKmeTKaMM OpINIO OT 8,7 Jd 
14,8 3epen, Hag 21 knerKou — oT 15 go 18,9 u Hay 15 KneTKamu — oT 19,8 JG} 
29,9 3sepenH Ha 100 p?. Pasmuuna B STHX Tpex Klaccax CTATHCTHYECKH JOCTOBeEpHBI 
Ha aprorpadax BereTaTUBHbIX WM UYBCTBHTeIbHBIX Y3JIOB Obl mpoBeyer 
MOACYET YHCa 3EPCH SMYJIbCHM PasJeMbHO ANA WATOMNMASMbI HW Apa. Cpequed| 
KOJIM4eCTBO 3epeH Ha 100 uw? nomaqu apa B OOMbIIMHCTBe H3yUeHHBIX y3JIOB] 
ObiJIO OMMHAKOBO C WHTOMNASMOH, OMHAKO, B KaXKJOM y3ule BCTpedasucb KJeTKH | 
Y KOTOPbIX Ha| APOM ObiIO HW OobWee, H MEHbIUee, HU PABHOe KOMMYECTBO 3epeH| 
Ha TY Ke NMOWayb UMTONMIASMbI. Hanpumep, B raccepoBom y3uie B 18 u3 50 Kae 
TOK Opl0 OONbWIe 3epeH Hal WHTONMa3sMol, B 8 — COOTHOMIeHUA paBHbl, B 24 
UX Obl OO/IbUIe Ha AAPOM. OTO NOATBepxXAaeTCA H KOHTpacTHOH paquorpadue 
y3JI0OB, Ha KOTOPOH MaKCHMaJIbHOe NMOYepHeHHe SMYJIbCHH COOTBETCTBOBAIIC 
PacHoOKeHH!O HEPBHBIX KsMeTOK (pc. 4, 6, 6). [Ipu usyyennu Takoro aBTop 
rpada B 3aTeEMHEHHOM T0Jle MOAKHO BUJCTb, YTO YaCTb KJIETOK Jaa 3HadHTeIbHC 
MeHbIMee NOYVePHEHWe BMYJIbCHH, KOTOPOe HHOra NOXOMMNIO axe JO crenenh 
MOYepHeHMA Hal BOMOKHaMH. B HeKOTOpHIX KNeTKaX OOMbIUIAA cTeMeHb Mouvep: 
HeHHA COBMaaeT C AAPOM, B [pyruxX —c wWHToNa3smMol. Bpipecru KakyW: 
HMOYb 3aKOHOMePHOCTh M3 pacnpeseseHHA H380TOMA MexKy OTJCbHbIMH HepB 
HBIMH KJI€TKAMM, IATOMIaSMOM HM AXPOM HEPBHbIX KJICTOK BereTaTHBHBIX MU 4YyB- 
CTBUTCJIbHBIX Y3JIOB, a TAKKE PasJIMYHbIMM OTAeaMH TOMOBHOTO MO3ra He Mpel- 
CTaBJIAeTCA BO3MOXKHBIM. Ho JonycTHMo MpesNONOKUTh, ITO HeOMMHAKOBas 
cTeneHb BKOYeHHA P*? 3aBMCHT OT pasM4YHOrO (byHKIMOHAIbHOrO COCTOAHAS 
H€PBHBIX KeTOK. K nogqoOHomy BpiBo_y mpumen Jlepu, u3yyai BKIOUeHHE 
p?, C! nw S?° B kaeTKH MOpcKHX BO,Opocae;}i (Scenedesmus), KybTHBUpOBaH: 


HbIX B Cpefe, cofepxKameH usoron (14), | 
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fa. BbICHeEHHA 3ABHCHMOCTH HHTCHCHBHOCTH BKsIOUCHHA OT BPeMeHH I1pe- 
AHH PalHOUsOTOMa B OpraHH3Me Obl HCCeQOBaH MaTepHas OT 3 KPOJHKOB: 
jTOro yepes 2 vaca, uepes 3 cyTOK MH NorHOmero yepes 7 cyTOK Mocse OJHOBpe- 
‘HOrO BBeseHHa uM P**, [ucromornuecku oOpaboraHHblli MaTépuas Obl MOL: 
#OBNCH K palworpapun HW OMHOBPeMeHHO MOKPBIT 2%KUAKOLi 9My_CHeH. Bo Bcex 
HX CYYaAX Mpowes OLMHAKOBBIH MepHO BPCMeHH OT MOMeHTA BBeeCHHA. 130- 
Ha NO Hatala SKCNOSHUMH, YTO JaJIO BOSMOXKHOCTh H3YYHTh MHAMUKY BKVJIIO- 
ua P* B 3aBHCHMOCTH OT CpOKOB Mocuie BBEJeHHA Ges yueTa paciiaja H30TOMA. 
»e3 2 yaca MOce BBeeHHA pagModocopa B TKaHb rOMOBHOFO MO3ra BKJIIO- 
@0Cb OYCHb Maso HB0TONA. Tlogcuerbl Ha Mpenapatax MosxKeuKa NoKasaH, 
} KOMMYECTBO TpeKoB Ha 100 y” B MOJIEKYSPHOM UH 3ePpHACTOM Coe KOpbI 
IJIOM BELLECTBe MOUTH He NPeBbIMaO KOJIMYECTBA TPeCKOB Ha TY 2Ke MMOWab 
TyJIbCHH BHe cpe3a, T. e. B pone. B To Ke BPeMA UYBCTBUTEJIBHbIe H BEreTaTHB- 
| Y3JIbI Jain W3OHNpaTebHOe BKMOUeHHe H380TOMa B HepBHbIe KeTKH. Ha- 
Mep, IHX HepBHBIX KMeTOK raccepoBa y3vla Oblo0 NoAcuuTaHo 0,92 + 0,1 Tpe- 
1a 100 p?, a Aa HepBHoro crBona 0,09 + 0,0009 Tpeka Ha ry 2%xe MONA. 
€3 Tpoe CYTOK Mocle BBeJeHHA paMOusoTOMAa BO BCeX HCCIeOBaHHbIX 4a- 
iX-HEPBHOH CHCTeMbI OTMeYasIOCb HakOTeHHe H380TONAa. B HepBHbIX KsIeTKaXx 
epoBa y3la cramo 2,7 + 0,17 TpexoB, B HepBHOM cTBoule 0,4 + 0,0004; 
HosxKeuke yepes 3 CyTOK B MOJIeKyApHOM cul0e 0,07 +-0,002 Tpexa, B 3ep- 
irom cnoe 0,15+ 0,01 nu B 6enom  sBemectBe 0,08-+ 0,001 Tpexa. 
' CYTKaM B MO32%KeuKe MpOfOMMKaIOCb HaKOMMeHHe U30TOMAa (MoOueKyAAp- 
cmon 0,1 + 0,002, s3epHuctsm 0,19-+ 0,002, 6enoe  sBerjecTBo 
2+ 0,001). B raccepoBom y3le TpOHHHYHOrO HepBa B 3TOT CPOK OOHapyXH- 
b y2Ke YMeHbIIeHHe pajHOaKTHBHOCTH B TKaHH, XOTA H He3HadHTebHOe: 
PpBHBIX KsleTKax 1,92 +-0,1 Tpeka, B HepBHOM cTBose 0,32 + 0,0001 
xa Ha 100 pv”. Tlogcuer mpoBogusca Ha rucTtoaBTorpadax, NpOABJIeHHBIX Ye- 
»12 uvac. mocme HaHeceHHA 9SMYyJIbCHH Ha Mpenapatp. [IpH skcnosHuHH 
CYTKH STH passIHUNA BbICTYNHIM C OombUeH HarsmaHOcTbIO (cM. puc. 4). 
MBeJICHHbIe JaHHbIe MO3BOJIAIOT CUHTATb, UTO C YBeJINYeEHHEM MpOMOJKUTEJIb- 
TH onbita (40 3 cyTOK B Culy4ae raccepoBa y3sia H Wo 7 CyTOK IIpH UccueqOBa- 
 MO32KeuKa) NpOHCXOAUT HakoneHve P*? HepBHOM TKaHbIO, KaK 9TO OTYACTH 
euaocb H Apyrumu apropamu (°, '). , 
pH uccieqopaHHu paciipeyenenua P® cbhakTHueckH MpocexUBaIcA oc- 
, BKJIIOUCHHbIM B cdboctopcosepxKaHe OeKH, TAK KaK OCTaJIbHbIe Pocop- 
* COCIHHEHUA H3BIeKaIHCb Mp rucTomorMuecKoH OOpaOoTKe TKaHeH, Mpey- 
‘TBYIOINeH aBTropasuorpapun. Ilostomy olmycrHMo lpequomoxKenne, 4TO 
aHHbIX YCJIOBHAX OMbITa TO creneHH BKOUeHHA P* MomKHO CYAMTb 06 HH- 
CMBHOCTH OemKOBOrO OOMEHA, a CJIEOBATeIbHO, H O PYHKIUHOHAIIbHOU AKTHB- 
1TH Pa3JIM4HbIX OTJeJIOB HEPpBHOM CHCTeMBI. 


IleHTpaJbHbIi Hay4Ho-Hcc1eqOBaTeIbCKHH po ee 
PpeHTreHO-payHoorHyecKHH MHCTHTYT 6 XII 195 


HMTHPOBAHHASA JIMTEPATYPA 


1 A.B. Waaaanuu, Buoxumuueckne mporeccbl BOsOBHOM MOSry IIpH pa3IHUHbIX yHK- 
idanbubix cocrosHuax, 1955. 2T7.E. Boagumupos, OyHkuMoHambHaa CHOXHMHA Mo3- 
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BupcKkaa,T.IJI. Cuaunu, YxKp. Gvoxum. x%xypH., 27, 3, 385 (1956). - He Dl pas 
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T. JI. JIAXAYUEBA 


K MOP®OJIOTHH UYBCTBUTEJIbHOHW HHHEPBALLHM 
MPAMOH KHUWKH 


(IITpedcmaeazeno axademuxom K. M. Botxosoim 13 XII 1956) 


(j 


B mureparype uMeeTca OMMCaHve pellenTOpHbIX MpHOOpoB aMIlyApHO 
YacTH MpxAMOM KUUIKH y HEKOTOPbIX NO3BOHOUHBIX (1°). 
Mor u3y4ann addbepeHTHy!IO HHHEpBallHlO pasJIM4YHbIX OTeEIOB IpAMOM KUMI 
KH — aMIyJIbl, TeMOppOwAaMbHOrO KONbWa UH KOMHOM YaCTH aHaJIbHOTO OTBE| 
cTHA — Y HeKOTOPbIX MJCKONUTAIOWMX HW YemoBeKa. JIA STOH We HCMOMb3O) 
Basicd MeToq BuabuoscKoro — Tpoc B mMoqudukayun Kamnoca. | 
Kak loKa3biBaloT rMcTosIorMuecKHe HaOJIOJeHHA, B KaxKJOM OTJeNe pA 
KHLIKM HMeIOTCA CBOCOOpasHble PellelTOPHble MpHOopbi: B aMIyse — NpeHMyI 
CTBCHHO KYCTHKH, B J/BYX HHKHHX oOTfewax — KIyOOUKH. 


Puce. 1. [[pa uyBcTBHTebHBIX OKOHYAHHA: @ — B BUe KYCTHKa, He2KHbIe BeTOUKH 

KOTOPOTO MpOXOAAT BONHSH KPHNT MHOePKIOHOBEIX Kees; 6 — BBE PbIXTOFO 

KyOouka, JeKalero BNOASNHTeMMAIbHOK COeIMHHTebHOH TKAHH H TiaqKol myc- 
kylaType NpsmoH Kuk KoTeHKa. MBM-I, ox. 7, 06. 40X 


B causucro o6o0uKe aMNYyAApHOH wacTH MpAMOM KMMIKH MBI Hamam 
adepentHoe HepBHoe cliieTeHHe. Ero BOMOKHa IpOXOAAT BOM KPOBCHOCHBIa 
cOCcyHOB, Yepes TEPpHTOPHA TaHrMeB NOACMMSUCTOrO cCHeTeHUA, THXOTOMNes 
CKH Ppa3BeTBJIAACh M Hepe{KO OOpasyA pasMUHOK opm nermu. Mx BersBu 3a 
KaHUMBaloTcA HeXKHbIMH KYCTHKaMH, pexe CBOOORHEIMM KyOouKamMu. B HW} 
HEM OTJeNe AMMyNbI BCTpewaloTcA eAMHMUHbIE MpOcTble HHKAlCyHpOBaHHble 
Ky6oukH. BerBu KYCTHKOB pacmOularaiorca B COCAMHMTeIbHOK TKaHM HM MIpO 
Oeraior MeXKLY KPHNTaMH MMOepKIOHOBbIX 2%XeNe3, NOAXOAA K STuTeNHIO. Pe 
OOUKH 3aseraioT B COeMHUTCIbHOM TKAHM MOM SIMTeMMeM MH YaCcTHYHO 3axosA 
B raaqkyto Myckyslatypy (puc. 1). 

B causucrok o6onouke reMoppovaMbHOrO KONA U B MOL MNTeMMAMbHO 
COCAMHUTEMbHOM TKAHM KOXMKHOM YaCTH AHANbHOTO OTBEPCTHA BEIABIeHO OCObe 
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9) Oombuice KoMYECTBO peleriTopos, pHyeM oTMeyaeTca Mpeob/aaHue pasHo- 
| )pasHbix 10 PopMe cBOOOAHLIX M MHKANCYJIHPOBaHHbIX KJYOOUKOBLIX OKOHYA- 
yau. [Ipeqcrapnenue 06 ux uncse MOXKHO COCTAaBHUTh HO CueYIOULMM JaHHbIM: Ha 
IPIOCKOCTHOM Cpe3e TOJMHHOIO 20 p, pasmepom 1,8 X 2,1 cM HHCIO KMy6ouUKOB 
HxoAuT Jo 22, a Ha MpOJOMbHbIX Cpesax TOM Ae TOMUIMHbI, HMEIONLAX MIOWab 
) X 2 cm — jo 34. B sapucumocrn or PopMbI BbIAeMAIOTCA IIpOCTble UM CJIOXHBIE 
SAkalicyIMpoBaHHble OKOHYAHHA. I]poctble KTyOOUKH OTMMYAIOTCH OT CJIOXKHBIX 
imyOOuKOBBIX pelenTo- 
9B CBOHMH pa3Mepa- 
WH, a TakoKe TeM, 4TO 
) COXKHBIX KJIYOOUKO- 
VIX OKOHYAHHAX TOY 
Gancynou pacnosara- 
!TCA He OAUH, a JO wWe- 
gu KyOouKos. [Ipoc- 
bi WHKalcysupoBan- 
Veli KvGoueK HMeeT B 
beqHem nO Mpoy,osb- 
oH ocn 50—80 p, no 
onepeyHoH 30—80 p, 
CIO*KHbIE HHKaricy- 
POBaHHbIe OKOHUAa- 
WA M0 MTposombHOK 
cu 70 — 180 pu, ano 
jonepeyHoHh oT 50 
m112 pw. 

O6ni4HO = ApccroH 
wyOouek oOpa3yioT 
‘Ba BOJIOKHa — MAKOT- 
roe HM Oe3maKoTHoe, * Puce. 2. CaoxHblit WHKalICyJIHPOBaHHbIi peuenTop CIHSHCTOH /060- 
« IIpoctomy KyOOUKy JIOUKH aHaNIbHOH OOsacTH TipAMOu copia ie yeJIOBeKa. Lletice, 

ok. 7, 06. 45>, penpon. 7/¢, 

1O%KeT MOAXOJHTb UH 

Ba-TpH TOJICTbIX M&- 

‘OTHDIX BOOKHa. B TakHX cAy4YaAdX OHO BOJIOKHO BXOJUT B COCTAaB KyOOUKOB, 
| [pyre MOKHaloT ero H, Kak YJaslOCb IIpOCeAUTb Ha pxAe Mpenapatos, Npou- 
| HEKOTOPOe PaCCTOAHHe, 3aKAHYHBAIOTCA BHOBb YYBCTBUTEbHbIMH MpHoopa- 
m™. K cOxHbIM HHKalcyHpOBaHHbIM OKOHYAHHAM HallpaBJIAIOTCH OT OMHOrO 
(O WeCTH HM OouIee HEPBHEIX BOMOKOH. Muorjgla OTMedaeTCA, ITO K CJIOXKHbIM OKOH- 
aHHAM TOXXOAMT CTOMbKO HEPBHBIX BOJIOKOH, CKOJIbKO B HeM KJyOouKos. Ecan 
TMCHO KsTyYOOUKOB B CJIOMKHOM HMHKalCyJMpOBaHHOM pHOope Oovbuie, 4eM 
<OJIMYECTBO BXOJANLMX HePBHbIX BOJOKOH, TO KJTYOOUKH, MO-BUMMOMy, OOpa- 
syIOTCA BETBAMH TocueqHux. Ha HeKkOTOpbIxX MpellapaTaxX BUAHO, KaK TOJICTOe 
J€pBHOe BOJIOKHO pa3jlesHeTCA B KyOOUKe Ha [Be BETBU, M OHM OOPasyioT CIOX*K- 
ible 3aBUTKH, 3aKAaHUHBAIOWMeCA HeOOJbIIMMH YTONLIeHHAMH BOM3H' A,ep 
MIBaHHOBCKHX KJleTOK. Ha puc. 2 us0OpaxeH OHH 3 CJIOXKHbIX MHKAlCyJMpo- 
BaHHbIX PeleMTOPOB, KOTOPHIi COCTOUT U3 ABYX KsYOOUKOB, NOKPBITHIX COUTelt 
ancynot.Kaxypili 13 KyOouKOB OKpy2KeH CBeTIO“ 30H0K. Boxpyr kyOouKos 4 
exK]ly €rO 3aBHTKaMM paciosaraioTca YAJIMHeHHbIe Aj[pa WBaHHOBCKHX KJICTOK. 

Viutepecno pacnouoxKenue OMMCaHHbIX WYBCTBHTeIbHIX TpwOopoB. OHH 
NM@KAT B CORMHHHTebHOM TKAHH BONM3H MHOFOCJOMHOrO TwIOCKOrO SMUTeIHA, 
DKONIO apTepHOJ, BeHYJI, KallWJJIApOB, Ha MecTe TlepeKpecTa apTepHOuJIbI H Be- 
yuibl, Ha Mecte jlemeHua cocyya. Uacro WHKallcymMpoBaHHble KyOOUKM pac- 
dolara‘wrcsd MapaMu Mo O6e CTOPOHI cocyfa H CBA3AHbI Apyr C ApyrOM MAKOT- 
HbIM HEPBHbIM BOJIOKHOM (pic. 3). 

_ Cnelyer ormeTuTb, uTO B TaKHX cAyYaAX y OMHOTO 43 KyOOUKOB XOpolio 
3UJJHO MoOsxXomalee HepBHOe BOOKHO. HepBHoe BOJOKHO, BHIXOAAIee M3 HHKAI- 
CYAMPOBaHHOTO OKOHYAHUA, OOpasyer He TOMDKO KyOoueK, HO uM KycTHK. Kaa 
(bili HS KOMMOHEHTOB TaKOTO CNO*AHOTO OKOHYAHHA pactosaraerca B pasHbly 
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TKaHAX: KyOoueK — B COCAMHHTebHOM TKAaHM BOJIM3H Cocya, a BeTBM KyC 
THKa — B CO@MHUTeEIbHOM TKAHH UM B SIIMTeIHH. 

AdbepenrHpié HepBHbIe BOMOKHAa CAM3MCTOH OOOOYKH FeMOppOHAabHOrO }} 
KOuIbIa HW KOKO. VaGTH AHAMbHOFO OTBEPCTHA OOpasylOT MOLLHOe CIIeTeHHe, | 


Pue. 3. [pa wHKancyMpoBaHHbIX K1yOouKa, pacnoJ1ox*KeH- 

HbIX Ha MecTe JleJICHHA COCYa H COCMMHEHHBIX JIpyrc Apy- 

TOM MAKOTHBIM H€PBHBIM BOJIOKHOM. CaH3HcTad oGo704uKa 

aHaJIbHOU OOMacTH NPAMOH KHWKU YemOBeKa. llelicc, oK.7, 
06. 45 X, pempog. 3 


B KOTOPOM He OOHapyKHBaloTCA KeETOUHbIe SeMeHTbI. Mx nOKpbIBaloT nepH- 
HeBpaJIbHble CyTVIApbl, Nepexofqaulue B Kallcyly oKoHyaHul. MuKancyau- 


Puc. 4. Uyscrsutenbupiii KycTHK B TvlajKoit MyckyJlaTtype amny- 
Jbl TpAMOH KuuIKH coOakH. MBI-I, ox. 7, 06. 40x 


POBaHHble pellenToOpbl KOMKHOU YaCTH aHaJbHOFO OTBEPCTHA MMeIOT Golee COXK- 
HOE CTPOeHHE, YM B CAM3HCTOM COOMOUKe TeMOppOuaIbHOrO KOMbIUA. | 

B wupkysapHoM M MPOAOJIbHOM COAX TAaAKOH MyCKyaTypbl NpAMOM KMUL- 
KH H B M@KMbIINe€YHOW COC#AMHHTCIbHOM TKAHM BbIABJICHbI KYCTHKOBBbIe peller- 
Topbl. Mx oOpasylor TOJCTHIe MAKOTHBI€ BONOKHAa, NPOXOALIMe B MeXxKMBIIIeT- 
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A cileTeHHu. J(IMHHbIe H3BUBAIONHeCH TEPMHHAJIbHble BETBH STHX pellenTo- 
mpoOerawr BAONb PaKOMBIINeYHBIX KeTOK HM 3aKaHYHBaloTCA BOU3H HX 
sp pe3KO HCTOHYEHHbIMH BOJIOKOHILAMH, KOJICUKAMH WIM MyroBKaMy (puc. 4). 
PJlb BeTBeH KYCTHKOB JI@KAaT Ajlpa IUBaHHOBCKMX KJICTOK. ¢ 
MbI He MOxKeM C TIOMHO! JOCTOBEPHOCTbO TOBOPHTh O (PYHKIUMOHAIbHOM 3Ha- 
HH NOJYYCHHbIX HaMH (OpM pellenTopoB, HO, comocTaBAAA c PusHoMOrNye- 
IMH J[aHHbIMH PpeSyJIbTAaTbI HAaIUHX HCCMeAOBAHHM, Mbl, KaK HaM KarxkerTcs, 


€M OCHOBaHHA CUUTATb KJIYOOUKOBbIE OKOHYAHHA 3a MNpPeCCOpeuenTopsl. 


)Wuctutyr pusnonorun um. HV. II. Masnosa r Tlocrynuao 
Akajlemuu HayK CCCP 12x Ti 1956 


| HWMTHPOBAHHAA JIMTEPATYPA 
me. M. K pox wa, Apx. anar., rucron. v 9MOpron., 29, p. 5, 43 (1952). *% E.Colé, 
comp. Neurol., Philadelphia, 38, H. 4, 369 (1925). *® H.B. Jlappeurbesa, Astope- 
lat juucceptaruu, AMH CCCP, M., 1952. 4A. B. Hemuasos, Tp. CII6. 06m. ecre- 
mere 32, 2 (1902). © G Ottaviani, Zs. f. mikr-anat.. Forsth:,.47; Hal, 15 
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HW. WH. CEMEHOBA 


MOP®OJIOrHA HEPBHOrO ANMAPATA ®OJLWJIAKYJIOB 
AMGWHNKA JKEHUIMHbI 


(ITpedemaeaeno axademuxom H. H. Axnuuxosoim 29 IX 1956) 


B3auMOcBa3b WeHTpaJibHO HEPBHOM CHCTeEMbI SHJOKPMHHbIX OpPPaHos, B Yay 
CTHOCTH TOJIOBbIX 2Kese3, OOULEH3BeCTHA. 

@y3voormueckue uccleqoBanua ((' 3) w Ap.), OOHapy2xXHBLIHe XeMO-, Oapo 
MeXaHO- M TepMOPeLeNTOPb! B XKeHCKOH NOJOBOH cdepe, NoKasav HasMaHei 
CBA3H MocueqHell C WeHTpasIbHOH HepBHOM CHCTeMOM, HM B TOM 4MCIe C KOpG 
romoBpyHoro Mosra. Bmecte c Tem MopdosloruaA HepBHOrO alilapaTa HeKOTOPBii 
OTJCIOB AMYHAKA X%KCHUIMHbI OYeHb MOXO W3yyeHa. ITO KacaeTca oOcoOeHHG 
HHHepBalluN (pOIMKYJIOB, JaHHble O KOTOPpOH Kpaline MpoTuBopedHBI. Bovby 
IUMHCTBO aBTopos (*-?,°) oTpHiaeT HasIMuve HEPBHbIX BOJIOKOH MexKy KJeTKaM 
domukyApHoro snuTemua. TombKO B cTapoH paOote Puse (*) oTmeyeHo, 4 
B OJHOM ipenlapate avuHHKa 50-sleTHeEM 2KeCHLMHbI CMY YaJlOCb NpOCJeAUTb IBS 
TOHKMX HePBHbIX BOJIOKHAa Cpe PpaHyJe3HbIX KeTOK PouuKya. YkasaHuk 
Ha HaslHuHe pellenTopow B PoOMHKyIaxX AMYHUKA YeNOBeKa B JOCTYMHOM HaM) 
JIMTepatType MbI He Halliv. 

B HacTosleM COOOINCHHH MIPpHBOAATCA pe3yJIbTATb! HCCIeFOBaHUuA MOpdoNo! 


JOBAHUA CLK AMYHUKH 2KeHIMMH, NOMYYeHHBIe pH OMepaTMBHbIX BMerIa} 
TeJIbCTBaX H ayToncuax. Marepvas HMMperHupoBasica cepeOpom H CynpaBUuTaJby 
HO OKPallUMBaJICA MeETHJICHOBOM CHHbIO 00 Jloremto. Bcero u3yyeHo 75 AHYHHKOBE 
IIpu MuKpockonMyecKOM HCCIeqOBaHHH XOPOWO BHAHbI MHOPOUMCJICHHBIE 
TOHKHE UH TOJICTbIe HEPBHble CTBOJIMKH, BMeCcTe C COCyaMH BCTYNAIOINe B BOPOTS 
AMYHUKA, OTKYa OHM IPOHMKalwT B COeAMHUTEIbHOTKaHHYIO CTPOMy MO3roBOrd 
M KOPKOBOrO CJl0eB, re OOpasyioT pasHYHOK SOpMbI WWHPOKO- HM y3KOMeTHCTHIE 
ClyleTeHHA. 
B KOpKOBOM cjI0e€ H3 HeEpBHBIX CTBOJIMKOB BbIXOJUT O4eHb OoubIUIOe UNCC 
Oe3MAKOTHBIX H OMMHOYHbIC MAKOTHBIC HEPBHbIC BOJOKHa, KOTOPbIe MpOHHSbII 
BaloT €FO COCAMHUTEIbHOTKaHHYy!0 CTPOMy, UPOXOAAT WIMpOKHMU Ny4uKaM 
MeXx]y PoWIMKyaMU, BETBATCA HW OMeTa‘wT MX. 
Ham yflalocb NpocuequTh HHHEPBalMio (OMIUKYOB Ha pasJIMUHbIX cTayuAa 
pasBHTHA MW perpecca B AMUHMKAX HOBOPOXKACHHBIX, JeTel H BSPOCIbIX 2%KCHIUIMH 
IIpumopyuasbuble (ONIHKYJIbI, KAK H3BECTHO, COCTOAT 43 AlileBOL KJ1eTKHY 
OKPy2KeHHOH OHM CJIOeM YIIJIOMCHHbIX SMMTeIMAJIbHbIX KJIETOK HM MpeycraBs 
AMOT Cobol Mpoctelimy!o craquio pasBuTua d@onmuKyna. B crpome KopKosoré 
COA B OONACTH MPHMOpAMaIbHbIX POMIMKYIOB CPpaBHUTebHO erKO MOxXKHGl 
OOHaPYXKUTb OOMbINOe YHCO HEPBHDIX CTBOJIMKOB M O/MHOUHBIX HePBHBIX BO! 
JOKOH. HepBuble BOJIOKHa BETBATCA, UACTh U3 HUX OKPyKaer IPpUMopMaJbHBIel 
POIMKYJIbI, HM TOHKMe HEPBHbIe BOMOKOHMAa MPOHMKaoT BHYTPb MocseqHUX. 
HepsBubiii armapaT MpHMopAvasbHbIX (OAMMKYNOB 3Ha4uuTeMbHO Govee TIpo: 
CTO MOCTpOeH MO CpaBHEHHIO C COspeBalolluMu dosuKynamu. Ha puc. | npex 
CTaBJICH MpelapaT, OKPaleHHbIM MeTHJCHOBOH CHHbIO, Ha KOTOPOM BHJHO, 4TC 
HEPBHBIe BOJIOKHa WIMPOKHMH NY4KaMM MIpOXoLAT Mexy MpHMop/HambHbIMH 
(boWuKy amu, OOpasyloT BOKpyr HUX CIVIeTeHUA, H B OMHOM (poIMK ye TOHKOE 
HEPBHOe BOJIOKHO PacHOslaraerca MexKy KeTKAMH OJHOCTOMHOrO SnuTeNUA. 
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1. CruiereHHe HepBHbIX CTBOJIHKOB BOKPyr UPpHMOpAMaNbHEIX coHKys0B. MetHaeHonas CHHb. 


Ox. 15, 06. 40x 


Puc. 2. Penentop oukya. Umnpernayua cepe6pom no Kaxanio—®apopcxomy. Ox. 5, 06. 90 


Puc. 3. Arperuuecknit domimkysa (KucTosHaa dopma), 

OKPY2KeHHbIM PYCTHIM CIIeTeHHeM HepBHbIX BOJIOKOH H TOH- 

KHX HepBHbIX CTBOAHKOB. MerumeHopaa cHHb. Ox. 10, 
06. 8X 


Puc. 4. Arpernueckuit conmuKy (oO1MTepanHoHHan 

(bopa). HepBuble CTBOIHKH H HepBHbIe BOMOKHa cpeaHt 

COCMMHUTEIbHOM TKAHH, 3aMOTHsiOUeH OBIBLIyIO MO0CTb 

dbomnkyta. Mmnpernanya cepe6pom mo Kaxasio—a- 
popckomy. Ox. 10, 06. 20 


JAH, tT. 113, Ne 2, CemenoBa 
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| C pa3BHuTHeM Hu PocToM (OMMKYJOB U3MeHSeTCA UX CTpyKTypa — yBesu- 
yBaerca B pasMepax AMUeBAA KeTKa, SIHTeMMabHblIe KNeETKU runepTpodu- 
HIOTCA HM THNepMNasUpyiorcs, SNMTeNIMI CTaHOBUTCA MHOTOpsTHEIM, PasBurne 
WWIMKYJa 3aKaHYHMBaeTca OOpasoBanHwem rpaatbowa My3bippKa. 

| (lo Mepe cospesanua donmuKy0B ycnox%KHAeTCH WH UX HepBubIi aumapar. 
A PHC. 2 NOKa3aHO, YTO HEPBHBIe BOOKHA HE TOJIbKO OKPyxXKaioT CospeBalolve 
WIHKYJIbI HW pacholaraiorca CpeAM UX PpanyJe3HbIX KJIeTOK, HO HW 3aKaHuH- 
fioTca petlentropamu. B coequHuTenbHOoli TKAaHM Mpoxo_UT enaleeca MsaAKOT- 
1€ TOJICTOS HEPBHOE BOMOKHO, OHA H3 BeTBeli KOTOPOrO BXOMUT B (OAUKYA 
yictiayaetcs] Ha TepMHHaJIbHbIe BETOUKH, OOpasyx OKOHYAHUA THMa KYyCTHKa, 
HC STOO 2%K€ MAKOTHOFO HEpBHOFO BOMOKHA OTXOAAT elle BETBH, UME K Apy- 
M (POWHKyIaM, KOTOpble He NonaiM B AaHHbIli cpes. Buyrpu ene o_Horo 
DIIUKYa TakKoKe BHHO TePpMHHaIbHOe Ppa3BeTBJIeHHe HepBHOFO BOsOKHA. 
? Kpome mpumMopqvanpubix W pacrymux oumMKy0B ¢ MocnexyiouyM oOpa- 
IBAHHEM XKCJITHIX Te B AHYHHKe MMEIOTCA HM aTpeTuuecKuHe (bommuKybI. Kax 
BECTHO, TIpolecc aTpesvu (OuWIUKYIOB MpoTeKaeT pa3IM4HO — cymlecTByeT 


IMTePpalMOHHad WM KHCTOSHad :opMbI aTpesuu cbouHKysoB. Tipu usyyenuu 
PBHOTO allllapaTa aTpeTMYeCKUX (POJUKYIOB BHIABHJIOCb, UTO B 3aBHCHMOCTH 
( POpMbI aTpesuH MMeIOTCA OTIMUNA HW BUX HHHepBauu. Ha puc. 3 npeycras- 
-H aTpeTHuecKHH ouIKyI (KuCTO3sHam dbopMa), B KOTOpOM Mpovsonwia rH- 
PJlb AlMeBoOH KI€TKH HW KIeTOK SIMTeIHA PomUKysa. [loqo6uoro pola atrperu- 
ecKHe POMWIAKybI OoraTO BaCKYAAPH3HpOBaHbI WH OKPy2KeHbI TYCTHIM cMue- 
PHHe€M HEPBHbIX BOJIOKOH, pacilOslara‘wouluxcad Mexyy KueTKamu theca folliculi. 
Jonp1ice WHCO HEPBHBIX BOJOKOH M COCyOB B aTpesupyioulux PoruKysax, 
JO-BUUMOMY, CBA3aHO C HX COXpaHUBIlelicd SHIOKPHHHON pyHKUHeL. 

| Ilpu o6nurepatMoHHoli @opMe aTpesuu ouIMKYNOB UMCIO HeEpBHEIX BOWIO- 
joH 3HauHTeNbHO MeHbIe, H OHH paciouiaraloTrca B COeHHUTeNbHOH TKAaHH, 
amemarouleli panee ObIBLIyIO 3ecb MomocTb doumuKyna. Ha puc. 4 npeycTas- 
eH C*oMUKy (COmUTepalHoHHaa dbopMa) B cTaquuM aTpe3HH; mo nepudepuu 
ONIMKYa yKe OOpas0BasIHcb TMasIHHOBbIe MACCbI, a B WeHTPaIbHOM wacTH, 
ANOJHEHHOH COeCAHHUTeIbHOH TKaHbIO, MpOCNexKUBaIOTCA TOHKHe HepBHBIe 
TBOJHKH HW HEpBHbIe BOJIOKHAa, NpOXxoAlMe Ha pasmuqHon rayOuHe. Ilo mepe 
apacTaHHad perpeccHBHbIX H3MeHeHHH B PoMKyJe, B NOCIeHeEM KOJMYeCTBO 
€PBHBIX BOJIOKOH J[elaeTcaA BCe MeHbIle HM MeHDbILIe. 

_ IIpowece o6patHoro pa3sBuTHA oOuNHKYIOB 3aKaHUMBaercaA OOpasoBaHHem 
WaIMHOBOTO pyOuuka, B COCAMHUTEbHOTKAHHbIX IpocoHKaX KOTOpOrO cpezHn 
MaNIMHOBbIX MaCC COXPaHAWTCA TOMbKO OAMHOUHbIC HEPBHbIe BOJIOKHA. 

Takum o6pa30M, HepBHbI aliapaT PoJWIMKysOB H3MeHAeCTCA B 3aBHCHMOCTH 
iT CTaquu ux pasBuTua uuu perpecca. IIpuMopyAuaIbHbIe PONMMKYAbI OOMAMAIOT 
PaABHHTeIbHO MpOCTO MOCTPOeHHBIM HHHEpBallHOHHBIM alllapaToM. B craqMy 
(OMHOTO PasBUTHA POAMUKysbI OoraTO MHHEPBUPOBaHbl, HEpBHbIe BOJIOKHA 00- 
A3VIOT BOKPYyP HUX CIVeCTCHHA, IPOHHKAalOT BHYTPb SMMTeMHAJIbHBIX KJICTOK 
JOUIHKYIA WM UMeIOT PelleMTOPpHble OKOHYAHMA, MpeCTaBJIeHHbIe KYCTHKOBbIMH 
OPMaMH pasIMGHO cTemeHu clom*HOCTH. B mepvog perpecca PouMHKya Ko- 
‘MYCCTBO HEPBHBIX BOJIOKOH YMeHbIlaeTca M pH oOpasoBanuu pyOuvKa OHH 
(OUTH TOJIHOCTbIO OTCYTCTBYICT. 


VMuctury? 3KCMepHMeHTaJIbHOH MeHUMHbI Tlocrynuuo 
AxKayleMuH MeguIMHCKHx HayK CCCP u Day LX 1956 
Tleppprii meHHHTpayckuH MeMuHHCKHA MHCTHTYT 
um. axay. VW. II. Ilaspnopa 
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E. B. XAMCMAH 


O ®EHOMEHE HAJICOCYMCTOH MEPECTPOHKM 
A®®EPEHTHbIX HEPBHbIX NPOBOJHUKOB 


(Tpedcmaeaeno akademuxom A. JI. Cnepancxum 1 X 1956) 


Visyuaa HHHepBallMiO HEKOTOPHIX OTeOB CepOSHbIX MOKPOBOB (MepHKap 
qHadparMaJbHon OprouiMHbl, COOCTBEHHOM BaraIHUHOH OOOMOYKK AMUKA UH Ap.) 
Y MJICKOMUTAIOULAX C MOMOL{bIO MeTOJHKH TOTaIbHOrO MMKPOCKOMMPOBaHHs) 
MJICHOUHBIX TpelapaTOB, Mbl MMeJIM BO3MO%KHOCTb HaOJliO,aTb upesBbiyal 
NKOGONbITHbIC ABJICHHA CO CTOPOHbI HEPBHbIX BOJIOKOH YYBCTBUTEIbDHOM IPHpOsEhh 
Peub HyeT 0 CBOeOOpa3HbIX CTPyYKTYPHbIX H3MeHeCHHAX, KOTOPbIM 3TH BOJIOKHAl 
MOwBepraroTcd B MeCTaX B3aHMMHOTO HepeceyeHHA HM KOHTAKTa UX C KPOBeHOCS) 
HbIMH COCyaMH, TlaBHbIM OOpa30M, COcyaMM MeJIKOrO KasIHOpa: apTepHouasy 
MH, KallWJispaMu, BeHyjlaMH. COBOKYIHOCTh MOp@oIOrMyecKHX IpHSHaKOB,} 
XapakTepH3yIOWUX COCTOAHHe UYBCTBHTeCJIbHbIX HEPBHbIX BOJIOKOH B YKa3aH= 
HbIX 30HAX HX MapaBaCKYJAPHOH MOKAaJIM3alHH, Mbl Ha3BaJIH (PeHOMeHOM <«HaJ[* 
cocyucTOH TepecrpouKu» addepeHTHbIX MpOBOAHHKOB. | 

Kak nokKa3asIw JlauibHeHWIMe Hall HaOmOeHHA, WaHHbIM (eHOMeH He SAB-}) 
JIACTCA. HCKJOUNTEMbHOU MpHHaIexXHOCTHIO CepOSHbIX OOoMONeK. BarxkHo, Of-} 


C MJIOCKOCTHOH KOHCTpyKUMeH, CosfarwmeH TecHble ToMOrpaduyeckve OTHOUIe= 
HWA MeXKLy KpOBOCHaO*KalOulMMH HX COCyaMH HU HeEPBHbIMH MpOBOAHUKaMH. |) 
TakOBbIMH SABJIAIOTCH: TBEPad MO3rOBan OOOOUKA, HaKOCTHHIAa WIOCKMX U}h 
TpyOuaTbIx KocTeH, aci\HH MBI H CyXOXKHWIbHbIe BlaramHila, Kacysa no-| 
YeK, CIM3HCTbHIC OOOMOUKH OpraHOB C TIJIOTHOH OCHOBOH (cmM3HCTaA HajropTaH- 
HMKa, TpaxeH, HOCOBbIX PpaKOBHH) HU Jp. 

B jocrynHoh HaM HeHpomopdomornueckolH JHTepaType Mbl He BCTpeTHJi 
KaKHX-HOO0 yKa3aHHi TO MOBOsy HHTepecytoulero Hac dbeHomena. Ilocnequui, | 
OYEBHAHO, He MpHBeKa K ceOe AONRKHOTO BHUMAHHA UCCIeOBaTemeH UM mpes- if 
MeTOM CIleIkHaIbHOrO H3yYeHHA He ABJIAJICA. |] 

Jlatb Mopdodusnonornyueckyto XapakTepHCTHKy (eHOMeHa, KOTOPbI, c Ha- 
1ueH TOUKM 3PeHHA, 3aCYXKUBaeT TaTesbHOrO M BCeCTOPOHHerO aHanusa — 
TaKOBa 3ajlaya HacTOAMlero COOOUIeHHA. 


Puc. 1. a —Pacummpenne my4ka HepBHbIX BOJIOKOH H OKpyxXaloulero ero MepHHeBpatbHOro Bula- 
raJIMUa B MecTe TepeceyeHHs CO CTCHKOH apTepHOuIbI; COOcTBEHHAA BAraIHUHaA OOOMONKA AHUKA 
KOTA; MHKPO@OTO; Mavioe yBeINYeHHe; 6 — CKOIJICHHe WIBAHHOBCKAX Aep B 30He MapaBack yJAP- - 
HOro paciIHpeHHA My4kKa HEPBHbIX BOJIOKOH; COOCTBEHHAA BMArAIMULHaA OOOMOUKA AHUKA COOAKH; | 

MHKpodoto; Oonbuloe yBemMueHHe . 
Puc. 2. Ouarn eMH3IHHH3aHH MO XOLY MAKOTHBIX HEPBHBIX BOJOKOH B 30He UX HaycocysMCTOrO 
3aleraHHA; HaQKOCTHUMA OO/IbUIeOepUOBOH KOCTH KOWIKH; PHCYHOK C MpenapaTa, MHKPOCKOM, 

MBWV (ox. 10, 06. 40x) 
Puc. 3. Pasponoknenne HeiipopuOpniwielt B eMU3INHHSHPOBaHHbIX YYaCTKAX HePBHBIX BOJIOKOH; | 
TBepladx MO3roBaA OOONOUKA COOAKH; PHCYHOK c Mpenapata; MuKpockon MBH (ox. 10,-.06. 40%) 
Puc. 4. a —Tlerin ocepbix WHIHHZPOB B 30He Hascocy@ucToro 3aleraHus HepBHOrO my4Ka; | 
coOcTBCHHad BularasiumHan O6oOUKA AWYKA COOAKH; PHCyHOK c Mpenapata, Mukpockon MBM 
(ox. 10, 06. 40>); 6 — pasymunble BapHallHH neTeBHAHBIX CTpykTyp NO XOJy OCeBbIX IHJIHH- 
pOB B MeCTax NepeceyeHHA HEPBHOFO Hy4Ka CO CTCHKOM apTepHOMbI; MepHKAP) KOUIKH; PHCyHOK 
¢ mpenapata, mMuKpockon MBV (ox. 10, 06. 40x) 
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Pa6ora BbinlouHeHa Ha MaTepvane HOpMaJIbHBIX MOJIOBOSPeJIbIX 2XHBOTHbIX — 
)0aK, KOIIeK, KPOJIHKOB. 

Muxpockonnyeckomy uccieqoBaHHto NOABeprasiMCb TWIOCKOCTHbIe TOTAJIb- 
le Mpelapatbl BILeHa3BaHHbIX OpraHoB u TKaHel. [Ipenapartbi oOpadaTbIBa- 
4Cb HMIIperHalHOHHbIMH MeTOJUKaMH (cepeOpenne no BusbmoscKomy — Tpoc 
mo Kamnocy) ¢ mocweqyIOulHM 3010ueHHeM 11 NOKpacKOl reMaTOKCHJIMHOBbIMH 
pacHTeaMH. 

i HanOonee jemoncrpaTuBHo cbeHomen HalcocyucToH nepecrpoliku adxpe- 
SHTHBIX HEPBHbIX MPOBOMHHKOB BbICTYMaeT MO XOJ’y HEPBHbIX BOJIOKOH, OOb- 
{MHEHHBIX B yuku. [locequve B MecTaxX B3aMMHOrO MepeceyeHHA MW KOHTAaKTAa 

CTEHKAMH KPOBCHOCHBIX COCYOB BHE3allHO H3MeHsAIOT CBOH BHeIIHHe OYepTa- 
Ma. OHM pesko paciiMpAlorca, a COCTaBNAWMIHe HX BONOKHA BeepoodpasHo 
ACXOMATCA, PachONaradch B OHH PA. COOTBeETCTBEHHO pacuIMpsIoTCA, yr0- 
}aIOTCA H Kak Obl OOTeKalOT OOpallleHHy!0 K HMM MOBepXHOCTb Cocysa OfeBalo- 
pe STH NYYKH MepHheBpadbuble Bularauita (pvc. la). Takum o6pasom, B yKa- 
AHHBIX YUACTKAX NO XOAy HEPBHbIX MPOBOAHHKOB ycTaHaBJMBaOTCA ropa3jo 
jolee TeCHbIe TONOrpaduyeckve BSAaHMOOTHOIMeHHA CO CTeHKOM KpOBeHOCHOrO 
pcya, weM MpocToe KacaHHe B KakHX-JIMOO TOUKAX ee BBINYKOM MOBepXHOCTH. 
jC K TOMY 2Ke yYeCTb, YTO aBeEHTHUMaNbHaA OOONOUKA COocyJa OAHOBpemMeH- 
O ABIACTCA COCAMHHTEbHOTKaHHOH OCHOBOH JVI CMeXKHOH C HUM MOBepXHOCTH 
2pHHeBpasbHOrO dyTispa, TO CTaHOBHTCH OUYeBHAHOH H KOHCTPyKTHBHaA 
BA3b MeKy JaHHbIMH OOpa3s0BaHHaAMH. 

Hepeyko B 30HaX HaCOCyAHCTOH JOKaNH3alHH HepBHbIX MPpOBOHHKOB OT- 
jeuaeTCH KOHICHTpallHA QIEMeHTOB NepudepHyecKkOH TH B BUAe 3HauHTeb- 
jbIX CKOMJICHHH WIBAaHHOBCKHX sjep. Ilpu 3sTom oOpamlaer Ha ceOa BHUMaHHe 
HaroBbl xapaktTep 9THX cKONNeHHH. Tpynnupyacb Ha NMpOTHBOMOIOKHBIX 
j4acTKax MapaBacKyJIApHOrO paclIMpeHHA HepBHOTO THy4Ka, OHH OCTaBJIAIOT 
BOOOAHOH ero WeHTPpabHYy!IO 30HY, HeMOCpeJCTBeHHO NpHuexKalllyio K CTeHKe 
cya. B caMux ou¥araxX OTUeETMHBO BBICTYMaeT NOMHMOPPH3M WBaHHOBCKHX 
Wep: cpequ OObMHEIX OBAJIbHbIX Aep, YMePCHHO 3akpallMBalolluxca IPH UM- 
perHallwu, BCTpeyaeTCH MHOKECTBO Afep WapOBHAHOH WH HECKOJIbKO yrJIOBaTOH 
OPMbI, CpaBHHTeJIbHO MaJIbIX Ppa3MepOB HM HHTCHCHBHO YePpHAMLAXCA COAMH 
=peOpa (puc. 16). 

Cneflyioulu Npu3Hak, KOTOpbI XapakTepHs3yeT HHTepecyroulve Hac yuacrT- 
M 10 XOMy HeEpBHbIX MpOBOAHHKOB, 9TO — CTPOrO JOKaJIbHbIe MepepbIBbl MH- 
MMHOBOH OOo0UKH (puc. 2, 3). Ec Ha TepBblX MOpax HaM Ka3aJIOCb BO3MOx- 
bIM CBASbIBATh OOHAPy2KeHHe JaHHOrO (bakTa C HEKOTOPbIMH OOCTOATEJIbCTBAMH 
eMOCTOAHHOrO WIM YCJIOBHOTO 3HaveHHA,— Tak, HallpHMep, MOxXHO ObIJIO 
peqmoularaTb H culydaliHoe copnagenve NepexBaToB PanBbe CO CTeHKON cocysa, 

HaWune CYUaHHIX WecsbeKTOB MAKOTHOM OGOOUKH, H, HaKOHEM, HeJOBbIAB- 
2eHMe ee B CBA3H C MOFpeuIHOCTAMH HMMIIperHalMOHHbIX MeTOJUK,— TO B JlaJIb- 
SHIeM aHaNH3 OObIUOrO KOMYeCTBA MpelapaToB yOeAMJ Hac B HECOCTOATeMb- 
CTH NOsOGHoro pola mpegqnonowenni. Hadsogai TMepepbiBpl MAKOTHOH 
JOOUKH B MeCTAaX HaJCOCyYAMCTHIX paClMpeHHM HepBHbIX MYUKOB, MbI OTMeUaJIN 
pu 3Tom: 1) ofHOBpeMeHHOe OOHAKeHHe OCEBbIX WHJIMHAPOB NO XOfy BCeX HJIM 
4TH BC€X HEpBHbIX BOJIOKOH JaHHOro TyuKa U 2) H3BeECTHOe COOTBETCTBHE Me2K- 
JIMHEMHbIMH pasMepaMH Oe3MAKOTHEIX yYaCTKOB HM KasHOpoM NojwerkKailero 
ocyfa. Orciofa culeqyeT, YTO ECMHCTBEHHO NpaBHIbHad TpakTOBKa JaHHOro 
opdonormuecKoro MpHsHaka OJDKHa MCXOAMTb U3 NIpeACTaBeHNA O MPH XKH3- 
2HHOM CYULeCTBOBaHHM OUarOB JIEMH3IMHH3aUNH B 30HaX MepecedeHHa MW UH- 
AMHOTO KOHTaKTa HepBHbiX IIPOBOAHHKOB C, KPOBEHOCHBIMH COCyaMH. 

He ocraiorca 6e3 H3MeHeHHIt H OCeBbIe IMMHAPbl HEPBHbIX BONOKOH. Onn 
SHAPyXKUBAIOT CYLIECTBeHHbIe CTPpyKTyPHble mpeoOpasoBnanua, Mopdovrornye- 
<M€ KAPTHHbI KOTOPbIX HEOLHOPOJHE! H 3a4acTy!O BECbMa CJIOXKHBI. Pa3mMuHoro 
AJA BaPpWKO3HbIe B3YTHA, pasBOJIOKHeHHA HelipopHOpHIApHOrO OCTOBA, 
“POMHbIe HATeKH HefipomNasMbI, HoYac MMUTHPYIOUMe Tea HEPBHDIX KCTOK,— 
s€ STO B TeX MIM MHBIX CYYaAX XapakTepHu3yeT COCTOAHHE OCCBONM MHP HUC- 
KMX OTPOCTKOB B 30He HX NapaBacKkyJAPHOM MoKaM3aluu (puc. 16, 3). Ho, 
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noxKaly, HaHOONbIUNMA MHTepec MpeACTAaBMAIOT COOO!O NETH OCEBbIX ILMJIMHAPO 
XapakTepHo, uTO B MecTax HajlcocyAMcToro 3aJleraHwA HepBHOrO Ny4Ka, Il 
JIMKOM COCTOALErO U3 addepeHTHLIX MPOBOAHHKOB, Te MIM MHbIe PUrypb! Te 
JI@BHHbIX OOpasoBaHH OODIYHO BOSHHKAIOT NO XOjly BCeX HJM MOUTH BCEX al 
COHOB JaHHoro nyyKa (puc. 4). Uny1o xapruuy MpMxog_UTCA HaOO{aTb B Te 
cy4aaxX, KOrja Mbl WMeemM Tepe coGoi CMelaHHbI HepBHBIM NyYOK, B Yac: 
HOCTH colepxKauluii B CBOeM cocTaBe H addepeHnTHble, u sdpepeHTule (Bereré 
THBHbIe) HEPBHbIe MpOBOAHUKH. Kak NpaBusio, NeTeBHAHbIC CTPYKTYPbI B TAKUM 
nyukax OOHApy2KUBaIOTCA JIMLIb MO XOy YYBCTBHTCIbHBIX HEPBHbIX BOJOKOH| 
OcraJIbHble BOJOKHa Ip 9TOM COXpaHAIOT CBOH OOBIUHbIe KOHTYpbl. OCHOBBIF 
BadCb Ha MHOPOUMCJICHHBIX HaOIOeHHAX NOOOHOFO poOsa, MBI elle pas NO] 
yepKUBaeM, YTO TOJIbKO AKCOHBI YYBCTBUTEbHOM NPHpOAbl NOABeEpXKeHbI CTPyk 
TYPHbIM TpeocOpasoBaHHAM B 30HaAX MapaBacKkyJIApPHOM MOKaNH3aluH Hep 
HbIX IPpOBOJHHKOB. 
EcrecTBeHHO, BO3HHKAaIOT BOMpOcbl: KakoBa MIpHpoa ONmMcbIBaemoro ext 
MeHa, B ¥YeM 3aKNIOUaeTCA ero OMONOrM4YeCKaA CYLHOCTb. 
Uckmo4utTenbHad 3aBMCMMOCTb (peHOMeHa HajlcocyHCTOH MepecTponKu adr 
cPepeHTHBIX HePBHbIX IIPOBOAHHKOB OT KOHTAKTA NOCJeAHHX CO CTEHKOM KPOB 
HOCHBIX COCYJOB B MecTaX HX B3aMMHOTO MepeceyeHWA 3acTaBJIneT NpeAnode 
raTb, UTO CO CTOPOHbI 3THX COCYAOB HeEPBHbIe BOJIOKHAa HCIbITbIBAIOT KaKHe-? 
BJIMAHHA, CHOCOOHbIe BbISBaTb B HAX Te WIM HHbIC CIPYKTYpHble H3SMeHeHUA. V 
KOHeYHO, B MepBy!0 OUepefb MPHXOMUTCA LYMaTb O BMAHHAX, OOYCJIOBJICHHBI 
@YHKUMOHAIbHOM TNOABYXKHOCTbIO CTEHOK COCY]OB. 
Kak yxKe paHee yKa3bIBaslocb, MexKy COCyaMM M HeEPpBHbIMH TIPOBOAHMKaN 
B 30HAX NapaBaCcKyJAPHOU NOKAaMH3alHH CyWecTByeT OpeesieHHad KOHCTPyk 
THBHAA CBA3b. BaarogqapaA ITOMY HHTepecyloulue Hac yYacTKM HeEpBHbIX MpoOBoOsy 
HUKOB MOryT PpaCCMaTpHBaTbcA Kak CBOecOOpasHbie MYHKTbI (UKCAaLWH MX Hall 
CTCHKaX KPOBeHOCHBIX cocyoB. B cBeTe TOJIbKO UTO CKa3aHHOTO HeETPYyAHO TOF 
HATb, KaKHM OOpa30M COCyYAMCTad MOJBYXKHOCTb cnocoOHa MpeBpallaTeed Bl 
areHT pa3f[paxXeHHA HePBHbIX BOOKOH. Jlerko, HaNpwMep, MpescTaBuTb cede) 


JICHUA HeEPpBHOTO BOJIOKHa Ha OrpaHHYeHHOM yUaCTKe COMPMKOCHOBeHHA ePe 
cO CTeEHKOH MeKOM apTepHu (WIM NpeKanvApHOM apTepHosbl) Kak CJeCTBHE 
PHTMMYeECKHX KONeOAHHH WMaMeTpa STHX COCYOB, CHHXPOHHbIX COKpallleHHaN 
M pacclaOJleHHaM HX KOMbUeBOH MycKysaTypbI. AHanorMuHblit asddbeKT, TOKE 
MOXKeT ObITb B MCHbillelt CTENeCHH BbIPAXKeHHbIM, CeyeT ORKUJaTb H B TeX CH 
yaax, KOra Jeo Her O KOHTAKTe HEPBHBIX BOJIOKOH C KaliWIApaMW U Hay 
YaJIbHbIMHM BeHyJlaMH, T. €. TEMH 3BCHbAMH KPOBeHOCHOrO pycula, rye OTCyTH 
CTByeT HIM ClaOo pefcTaBseHa aKTHBHaA JMHAaMMKa CTeHKH cocyja, HO 3am] 
OTUCTIMBO BbIPAKeHa aMIVJIMTYLa WacCMBHBIX KOeOaHHH ero MpocBera. | 

Takum o6pasom, dyHKUMOHaTbHad MOABYWXKHOCTS COCYAMCTHIX CTeHOK Tp 
HaJIMYHU OPOPMJeHHEIX (C MopdomorMyeckoOi TOUKH 3peHHA) KOHTAKTOB HepBHBIX 
TIpOBOAHMKOB C KPOBCHOCHBIMH COCyJaMH B MecTaX HX B3aHMHOTO MepeceyeHHs 
M €CTb, M1O-BAMMOMY, TOT He OecpepbIBHO, HO NOCTOAHHO JelicTBYIOINLM B buy 
SHOJIOPHYCCKHX YCNOBHAX CakTOp pasfpaxkeHua, KOTOPOMy OO683aH CBOMM 
BO3HHKHOBCHHeM HaOsoaeMbli Hamu cbeHOMeH. 

Mei yxke OTMeuaJIM, 4TO TOJIbKO TO XOfy UYBCTBUTEADHEIX MpPOBOHHKOE 
BOSHUKAIOT OUAr CTPYKTYPHOM NepecTpOUKH MX OCeBLIX LMIMHApOB. AKCOHbI XK6 
ABUraTebHOH (BereTaTUBHOH) NpHposbl B TeX %Ke yyacTKax MapaBacKkysApHOr 
JOKaIM3alu HAKaKHX BUMMBIX H3MeHeHHM He Mperepnesaror. JlaHHoe HaOsWd 
ACHHe ABJIACTCA, Ha Halll B3TIAA, BECbMa YOeCAMTEbHbIM IIpHMepOM pa3sHUHOW 


PeakTHBHOCTH YKa3aHHblx HepBHBbIX IIPOBOJHUKOB K JIeHCTBUIO OMHOTO HW TOPO Ke 
pa3stparxkuTela. | 


HEPBHBIX BONOKOH. Ilowayi, HauOoee panHuMH IpH3sHakaMn ux peakTHBHO 
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POAHHA CleMyeT CUMTAaTb MCCTHBI€ OVA HaKOMeHUA HeliponmasMaTHuecKol 
yCTAHUMH B Be YTOMMEHH OCeBbIX ILHAHHAPOB (HauHHad C HesHauNTeABHOrO 
eTeHOOOpasHOro B3AYTHA H KOHUAA THraHTCKUMU BapHKO3HOCcTAMNH). Hayamp- 
M1 CYTHUKAMH (PUSHONOrMYECKOl albTepallHH HEPBHIX BOA@KOH ABIAIOTCH, 
BHAMMOMY, H Take NIpUSHaKH, KaK pasBOJIOKHeHHe HelipoduOpuaApuoro 
2Ba HW JOKaIbHOe UcuesHOBeHHe MMSsMHAa. JlaibHelimMe stan cTpyKTyp- 
K peoOpasoBanuli Mbl CKJOHHBI OTO2KJECCTBIAT C ABMCHHAMH U36HITOUHOrO 
@ OCeBbIX IHAMHAPOB (IeTICBUAHbIe CTPYKTYpbl), C OAHO! CrOpoHbI, u Mpo- 
Depaul SIeMeHTOB CONPOBOAalouleH HX Nepudepnyeckoli rauu — c Apyroii. 
IECOMHEHHO, BECb STOT CMOAKHBIM Mpolecc NepecrpouKu addpepenTHblx HepB- 
K MpPOBOJHUKOB 3aCIYKMBaeT BHMMAHWA C TOUKH 3peHua cmenuduueckoli 
IKIMM MpOBeeHHA HeEpBHOFO HMITyJIbca. B TO xe BpeMsA, TPyAHO JONycrHuTD, 
Obl B HOPMaJIbHOM OpraHH3Me BJIMAHHE ECTECTBEHHOrO H MOCTOAHHO Jelicr- 
pilero pas{paxkuTex, OOycNOBNeHHOrO u3snOoOrMyeCKO NOABH2KHOCTbIO 
|yAMcTOH CTeHKH, MOrvIO Obl NOBMeYb 3a COOOIO HECOBMECTHMYIO C HOpMaJIb- 
M{ *yHKUMOHMpOBaHHeM CTpyKTypHyio Mepecrpoliky mepudepwueckux or- 
|TKOB UYBCTBHTEJIbHBIX HeiipOHOB. CeqoBaTesIbHO, He C NaTOMOrHYeCKUM (HH 
/PHEPaTUBHbIM) COCTOAHHeM HEPBHbIX BOJIOKOH, a C ABJIEHHAMM (YHKUMOHANIb- 
) 1 MopdosornmyeckoH TpancopMallHH HX, B KOHEYHOM HTOre HalpaBJeHHbIMH 
pOectieyeHve COXpaHHOro MpoBeseHuA HEpBHOFO HMIYJIbCa B MaJO Olaronpuart- 
YCJIOBHAX, Mbl JOJKHbI HeHTHPHUMPOBaTb ONHCaHHbIe HAMM KapTHHbl 
IYKTYPHbIX peoOpasoBanuli no xoLy addepeHTHbIX MpOBOAHHKOB B Mepnde- 
JeCKOH HepBHOM cucTeme. C 9TOH TOUKH 3peHHA OCOObIi HHTepec MpeycTaB- 
pT coOolo 3aBepilaiolive 9Talbl yKa3aHHbIX MpecOpasoBanuii, a HMeHHO — 
PMHPOBaHHe TleTJeBHAHBIX CTPpyKTyp oOceBbIX WHINHApoB. TlocmegqHHM MbI 
JOHHbI IIpHaBaTb 3HaA4YeHHE TaK Ha3bIBACMBIX 3allaCHbIX CKaOK, Oarojapa 
OpbIM CHH2KaeTCA WMH BOBCe Mponayaer sPeKT HaTA2KeHHA HEPBHOrO BO- 
Ha, CBA3SAHHbIN C aMIIHTyoH KomeOaHHa MpocBeta cocyya. Tem caMbIM 
)paHsAeTcA JlasibHelilee BO3AeHCTBHe Ha HEPBHbIM MPOBOAHUK PakTopa pa3sjpa- 
HA, H HEpBHbIlt MMMMYJIbC, 3apo*KaroulHlica B pelleNTOPHOM OTJee COOTBeT- 
yrollero adbtbepeHTHOrO BOOKHA, NO y4aeT BOSMOXKHOCTh OechipellATCTBeHHOLO 
MpoctpaHeHuA NO HalipaBJieHHto K LWeHTpy. 

TakuM 06pa3oM, HOJOKUTeMbHaA POMb Mpowecca eTsecOpasoBaHHA, a 3Ha- 
' MW TeX 9TAMOB peaKTHBHOrO COCTOAHHA HePBHOFO BOJIOKHa, KOTOpbie eMy 
MUECTBYIOT, 3AKJIIOUAIOTCA, HA Halll B3rJIA, B TOM, YTOObI B KOHEYHOM HTOre 
MeuHTb HeEOOXOJUMy!0 JIA MpaBYJIbHOrO (yYHKUMOHMPOBaHHA HEPBHbIX Me- 
H3MOB UMCTOTY WeHTPOCTPpeMHTeJIbHbIX HMITyJIbCOB. 


.WucrutyT HopMasbHOH Hu NaTomorHueckoH Tocrymuv0 
f cbu3svosOrHH 29 IX 1956 
AxkajleMuu MequuMHCKHX HayK CCCP 
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Jlokxnagn AkawemMuuM HaykK CCGP 
1957. Tom 113, N 2 


PHAPOBHOJIOIH 


r. Bb. 3EBHHA 


YCOHOrME PAKH (BALANUS IMPROVISUS DARWIN u 
B. EBURNEUS GCULD) B OBPACTAHHAX CYJIOB H 
rHAPOTEXHUYECKHX COOPY)KEHUM KACNMMCKOrO MOPA 


(ITpedcmaeaeno axademuxom H. H. Il maavcaysenom 15 x 1956) 


Ycouorne paki ABASIOTCA HanOowee OOBIYHBIMM KOMMOHeEHTaMA B OOpac 
HHAX MOpcKUX cyfoB. Ha AHMMAX CyJOB OHM Hepe_KO MepeHocatca B OONACH 
asleKue OT UX NperHero MecTooOuTAaHHA, Pe MpH OarOnpHATHBIX YCJIOBMg 
9TH paukKH MOryT pa3MHOKATHCA HU 3aCeJIATb HOBbIe JIA WaHHOTO BUa PavoHe 
Tax Opino c Balanus eburneus, nepecemuBuiumca c NoOepexba AmMepuKku B Tei 
Hoe mope (°), c Elminius modestus, nepeneceHHbIM B OOpacTaHHAx CyAOB 
}OXKHOFO NosyuapuaA B ceBepHoe (}%, 18, 17) uc PAXOM Apyrux BUAOB YCOHE 
THN Cy): | 

Kacnulickoe Mope, Kak TO MoKa3asIO ycneliHoe NepeceseHHe B HErO MHOF) 
meTHHKOBOorO uepBsa Nereis succinea, KpeBerKu Leander adspersus, Mowoek 
Mytilaster lineatus u Syndesmia ovata, keau Mu Ap., ocobeHHO Oaronpus 
JIA BCeNeHHA B Hero OTJeIbHbIX KOMMOHEHTOB YEPHOMOPCKON dayHbl. 

Tlocme orkpbitHa cyfoxoyctBa no Bonro-Jlonckomy kaHasly B KacnHicnil 
mope 43 UepxHoro Opin 3aBeseH B. improvisus (°, 1°), oOOHapykeHHbIM Bep! 
Ha Kacnun B 1955 r. B utone-niose 1956 r. npu OOcmeqoBaHHH OOpacTaHHl BK 
MMHCKOM MOpe HaMH ObIIH HalieHbl He TOJbKO B. improvisus, Ho u B. eburne 
OUeBHAHO, MPOHHKWAHH clofa TeM %Ke TyTeM, TO HU HepB Bu. BBugy orcy) 
CTBHA MecCTa Mbl He NpHBOAMM OMUCaHHA STUX BUAOB, HO, MOMb3YACb pue. | 
UX BHONHE MOMKHO pa3sJiMuaTE. | 

B, eburneus B OoO/IbIUMX KONMYECTBAaX BCTpevasicA Ha CBaAX MpHcTaHen Hj 
Oyax B KpacnopogcKou OyxTe, a Takx%Ke Ha JepeBAHHBIX cBaAXx y Oo. Oryp 
ckoro, B mocjieqHeM MyHKTe—Bmecte c B. improvisus. 

B. improvisus, no-BHAUMOMy, pacnpocTpaHHsicA B HacTosmlee BpeMaA YI 
mouTH no Bcemy Kacnulickomy mopw. Tak, on Opin Halizen y 0. Kynanpr (i 
y Vs36epra ((?) u Hawim cOops!), B palione AnueponcKoro nosyocrposa u Ft 
KMHCKOrO apxuMesara (Hawi COopbl) Ha CasIbAHCKOM pelife HM B JOHHbIX 1poOH 
Ha paspese Kunsa3su — Bergan (cOoppr H. H. Pomanosoii), B patione Jlenw 
pau (yctHoe coobmenne E. H. Kygennuoli), y o. OrypuuucKoro (Haw c6opH 

Kpome toro, B. improvisus 6b HaliqeH HaMH B OO/IbLUMX KONIMUeCTBaX B Gb 
pacTaHuax cyoB, oco6eHHO ppiOomoBHbIx *, xoquBuux B FOoKHom Kacnunly 
B patonax Canbanckoro peliqa, o. OrypynucKoro u T. 4. Muoxecrso B. imp) 
Visus BCTpeyaocb Ha HeCaMOxo,HOH OaprxKe, coBepmiaBueli peficbl mexKpy Mf 
JibAHCKHM pelijom ¥ Baxy. Equnuynpie 3k3emnapbl OaiaHyCcoB 3TOFO Ke BHI 
Hah eubl Ha «CapaTOBCKOM seqOKOue», JeEMOKONe, Npuwenwem u3 Bourn B Bald 


MOPTOB WIM CTOAHOK pbilOaukux cyjos. Ucknrouenve coctapnset BaKkune 
OyxTa, re, BUAMMO, H3-3a CHIbHOFO 3arpxAsHeHUA HedTbIO HW CTOUHBIMM Boal 
OanaHycbl He Mocensiorca. He Bcrpeyanuch OansHycbl H Ha MeNKHX cyAld 
(laBaBlUMX B 9TOH OyxTe **, 

IIpv cpapnennu Kacnuiickux B. improvisus nu B. eburneus c uepHomopeld 
MH, y NepBoro Bua OOHaPyXMIHCb HeKOTOpBIe oTMUuA, B. improvisus” 
Kacnua (co cpali B M36epre u c 6ya Ne 2 us BaxuucKoro apxunejara) u 


om 
a 


* om 
ue Motopuble Katepa 835, 836, «BenoppiOnua», ceiineppr «Munck», «Yca», «CanpaHosill 
Hanpumep, kapacaxu Ne 63 vam Katep «bypexuuen», KOTOPbI Mocme OUHCTKH Hil 
CTOA HeCKOIbKO Hezenb B Baxy. 
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JUKE TOJICTOCTeHHbIe JOMHKH, MOXOxKHEe CKOpee Ha JOMNKH THIMUHBIX 9K3eM- 
‘pos B. eburneus., Jlnuna ux (Kapuno-pocrpasbHbtil J\MaMeTp OCHOBAaHHA JOMH- 
{| WOXOAKNa Yo 22 mM, Tor- 
sak B UepHom mope nam 
tora He OMaganucp B. 
rovisus JWimHee 16 mM. 
Janupie 0 MaKCHMaJIbHbIXx 
fMepaX KaCNHHCKHX 4H 
}HOMOpcKUX B. improvi- 
| Upupesenbi B tabs. 1. 

|Kpynhble pasmeppi Kac- 
‘ckux B. improvisus u 
fTpoTa, C KOTOPOH 93TOT 
} paccenusica mo Mopw, 
WeTesIbCTBYIOT O TOM, 4TO 
‘ble YCOBHA OKa3asHcb 


1B. eburneus B Kpacno- 
}CKOH OyxTe, rye npouse- 
Mytilaster lineatus, 
}PbIBAIOWHH, Tpo3qbamu 
TBep/ble IipeMeTbI, MOP 
JCIMTbCA JIMUIb Ha pako- 
fax STOO MOusOcKa. A 
|} KaK MMUTHJIACTepbl B 
MHeM focTuranu 15—18, 
ke 23 MM, TO cHgauHe 
J HUX OaaHycbl UMeIH 
WBHHTeJIbHO HeOOJIbIIHe 
JOBaHHA, HO 3aTO ObIIn 
b BbICOKHMH, T. e@. Ha- 
{HHaJIM 10 PopMe 9K3emmI- 


bi, BCTpevaroulveca Tipu 
UeCHHbIX nloceyleHHAXx Pue. 1. Ta6nvuxn wu Maxcusubt I Balanus eburneus 

1 * B. improvisus 3 Kacnulickoro Mops: @ — CKyTyM 
MOONbUIAA [MHA OCHOBa- B. eburneus; 6 —veprym B. eburneus; @ — ckyTyM 
| Momuka y B. eburneus BB. improvisus; e — Teprym B. improvisus; 0—Makcua 


KpacnopogckoH OyxtTpr I! 8B. eburneus; e —cpequHHaad ieTHHKa MaKCHJJIbI I 
ta 18 MM pH BBICOTe B B. eburneus; 2 —Makcunna I B. improvisus; 3 — 


cpequunan ueTHHKa Maxcnimpt I B. improvisus (px. 
M. 3aTO Hepe{KO BCTpe- il, Kucatiena) 


‘HCb 9K3eCMILVIAPbI JJIMHOK 

—11 mm u Bpicorofi 70 20 mm. Bonee ,iuHHoe ocHoBanHe HMen B. eburneus 
DKH, mpocrossimeli y 0. OrypyuncKoro oKoso roya. JwHa ero Oba 22 MM, 
sora 14 mm. B Uepnom mope scrpevarorca OanaHycbl STOO Ba AMMHOH Ra 
M. MoxkHo ,yMaTb, 4TO KacmuiicKve B. eburneus HefaBHO TaM NOABUBIUME- 
-emje He yCNeH JOCTHrHYTb MaKCHMaJIbHOM BeJHUKHBI. ; 
'Yxe tot daxt, uro B- eburneus u306usyer B Kpacnosojckoli GyxtTe, re uM 
JI@HbI BCe CBaH NIpHcTaHeli HM MOUTH Bce Oy H BeLIKH, MOSBOMAeT AYMATh, 
“HW STOT BUY ycnewiHo akKsuMaTH3sHpoBasica B KacivlickoM mope. ; 
B wacrosmee Bpema B KacnulickoM Mope, TaK 2Ke KaK H B BSigeiee 0) 
eyaeTca yCHeHHad KOHKypeHliua Mexzy B. improvisus 4 Myti is er li 
tus. Jlerom uncrTble MOBepXHOCTH 3aCeJIANHCb MpeHMylecTBeHHO OaJIAHy- 
‘HM, KOMMYECTBO KOTOPbIX ObIIO NOPAMKa HECKOMbKUX MeCATKOB THICHY, TOMA 
{ MATHJACTePOB TOMbKO OKONO coTHH Ha | M*®. Ha noBepxHocTsx, babes 
2 paHee 9THMH MOwmIOCKaMH, OanAHyCOB OblwlO CpaBHUTeJIbHO HeMHOrO ay 
ATK WIM Co1HH Ha | M2, MoxkHO JyMaTb, ITO MOCeIEHHE MUTHIACTEPOB Mpe 
CTBYeT OCefaHuto yCOHOrHX pakoB. OceHbIO Ha MOBEPXHOCTH, 3aHATHIC ae 
HOrMMM pakaMu, OCeM MHTHAACTepbl, IPHKpenuMBUINecH K AOMHKAM ve 
| 


14* 


Tao6muna tI 


MaxcuMasbubie pasmeppt B. improvisus (kapHHo-pocTpaJIbHbIM AHaMeTp B MM), oOnapy xe) 
HbIX B OOpacTaHHAX CYNQB M Pas/IMYHBIX MpeMeTOB, MIpoObiBluHx B TeYeHHe pa3sHOrO BpeMet 
B Boyax UepHoro umn Kacnulickcfo Mopelt (10 aHHbIM paSHbIx HaOsloqaTeren) 


Tlocne npeOpipanua GanAHyCOB B BOE B TeyeHHe 


Mecto ABTOPBI 


49 muett| 2 mec. | 4 mec. | 5 mec. | 7 Mec. | 12 mec.| 16 mec.) 2 er 


Yepuoe 
mMope | 


Cepactonoub, Tapacop u 3e-} — 6 7 — os 14 = 
IIJlACTHHBI BHHa (He- | 
ony6a.), m0 | 
cOopam Po- | 

3eCHTAJIb 
Omecca,  mua- | Tpundapr (1948) } — — 10,4 — M2, — 42.56 } 
CTHHBI 
Ulxyna «lafi- | JIurnay (1924) == — | 11 — = — = 
qamak» | 


Kacnan- 
ckoe mope 


pelika 
Yo. Csuuoro, » — = 42 a4 ae a2 = 
qylepes. Bellka 
Y o. Cpunoro, » — tess — a as as ad 20} 
Oyli : 
P-o Anuiep. » a 10 a aot is 39 : . 


UAs6epr, aepes. | SeBuna 4 Med mn see ey md 2 


m-oBa, Oyit 
Kartep 836 (nua- » = — = 44 = es ae 
BaJl B palione 
CaubaHcKoro {| 
pela) . || 
Upuprep «LLly- » _ — == — — 18 -_- H 
Ka» (mmaBad 
| 


B fO2KHOM 
_ Kacnun) || 


BbIX TlocemeHueB. KosmuuecTBo OauAHYCOB MNpOWOTKaJlO COCTABJATb TeCaATR 


Uro Kacaerca BpeMeHH pasMHOxeHNA, TO B UepHom u AsoBcKom Mops 
B. improvisus pas3MHoxaloTca Kpyrsblit roy, a B. eburneus o6nmHO B KO | 
neta. Jlna B. eburneus 8B Aqpuaruueckom Mope ormeyaetca (14) B ceHTaOplh 
OKTHAOpe HaM4He 3peNbIX AMI, a B OCTAJIbHbIe MeCALbl — HaylHyCcoB, CBOOO! 
HO T1aBalolluxX WIM HaXOJAWLMXCA B MATeEPHHCKOM OpraHH3mMe. B uwoHe-Htoil} 
1956 r, B Kacnuiickom Mope B MaHTHHHOM NomOcTH OOOMX BUAOB BcTpeyanH 
apesble Alita, Tora *e OblmO MHOFO H TOJbKO YTO OCeBIUeH MOON. 

Buomaccbl OaiAHycoB, HalijeHHble B OOpacraHuax Ha Kacnulickom mopy 
moka He Npesbiuaid 4 Kr/m*’, Ja UepHoro mops yKaspiBaiorca 3HauHTelby 
OoubuMe Ovomaccpl. Tak, 10 coo6uennio JI. A. 3enxesuya (°), B Hopopocculied 
Ouomaccpl B. improvisus 3a 4 Mecata cocrapianu 12 xr/m?; B. H. Huxurua if 
OWeHuBaeT OnOMaccy sToro Bua B 18—20 xr/m®? 3a 4—5 mecaues. Moxuo Jif 
MaTb, ¥TO B Kacnun Ovomacchl OanaHycoB yBeMuAaTCA, Tak KaK Mpoute Bes 
roy € Tex MOp, KaK OHH NOABWIHCh TaM B OObUIOM KOIMUeCTBE. | i 

MoxHO MpocieqUTb TeMMbI 3aceneHHA GaMHycaMH HeKOTOpHIX paionif 
Kacnulickoro Mops. Tak, BecHoli uv ocenbio 1954 r. aBropom Opasucb mpotl 
oOpacTaHHli c acrakaybl B V36epre, up 9TOM He Obl BCTpeyeHO HU OAHOrO GA 
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BUJOB. 
| 


inyca. B npoOax o6pacrannii, BsiTbIx B ampese 1955 r. H. M. Mamaii c Toit xe 
Takajbl H MPWCaHHbIX HaM Ha OlpefeleHve, UX Takx*Ke elle He ObIIO: BepHee, 

MPOCTO OblJI0 TaK MaJIO, YTO OHH He NoMa B NpoOpr. B utone 1955r. A. H. Jlep- 
ABHH MO YUM NepBble SKSeEMIIAPbI OaIMHYCOB C TOM 2%e ZCTaKayI. B urone- 
rycte 1956 r. stv cBav Obl yxKe rycto noKppitel B. improvisus, 

_Onpoc padoTHuKoB cyjopepdeit uM KOMaHy JOKYyIOULHxcA CyOB NoKa3au, 
O Ha Cyqax yCcOHOrve pak (MOPAKH HasbiBaloT HX «OenOoli paKyuieli», B OTMH- 
€ OT MUTHJIACTepOB — «YepHOH pakYlUH») BHepBbIe NOABUINCb eTOM 1955 r. 
Ha Oye, crospiiem gpa roga (c 1954 r. no wioHb.1956 r.) B palione o. CBu- 
TO, Obl Kpynuble GansHycbl, AHHOL Zo 20 MM, HO CMe OHM BcCe Ha MHTH- 
cTepax, IpWueM Ha TeX, KOTOPbIe HAXOJMIHCb B BepXHeM cyloe «IUyOLy v3 
JIJIOCKOB, 3TO ACHO NOKasbiBaeT, YTO 3acemeHHe OaaHycamu Oya Hayamocb 
32Ke, 4EM 3aceIeHHe MHTHIACTepaMn. 

Bee aru cake noprBepx aor Npes_nonox*enne, 4TO OaAHycbl NOABHMUCS 
MaCCOBbIX KOJIMY¥eCTBaX sleTOM 1955 r. 

B. improvisus ouenb uacro, a B. eberneus sHauuTenbHuo pexke BCTpeyaloTca 
loOpactanusax cyjos. IIpu sToM sk3emmusapb! NepBoro Bua YacTO OOpasyioT 
THMULAX MOTHY!IO H3BECTKOBY!O TpyHO OuHMULaemyto KopKy. Ha cyyax 6a- 
HyCbl BCTpeyaloTcA B HaHOOJbUIMX KOJIMYECTBAX Ha KOPMe, HO MHOFO HX ObI- 
eT H B HOCOBOH MH B cpefHeH 4acTAX KOpnyca, a TakxKe Ha pywle M Jake Ha 
ute. Ha puutax OanAHycbl CHAT OMMKe K Badly, JOMACTH BUHTAa OObIUHO OBI- 
OT 104TH uUcTHIe. Ha | mM? HMMA KacnuMCKHX CyAOB Mbl Haxoguu Wo 25000 
JIAHYCOB (Ha KOpMe). 

OOpactanua, cocTosmve H3 OasIMHyCOB, HE TOJbKO CHJIbHO CHH?KalOT CKO- 
1CTb XOJla CyJOB, HO HM YCHJIMBalOT KOPpO3HI0 NOABOAHOM yacTH KOpnyca, Tak 
K, MOcesIAACb Ha KpaCKe, MpopesaioT ee OCTPbIMH KpaAMH CBOHX JIOMHKOB HU 
KPbIBaloT MOPCKOH Boe ocTyn K Metany.Mbi HaOofaHu, YTO TIO Mepe pocta 
JAHYCbI pa3BHraloT KpacKy OOKOBbIMH TaOJMUKaMH, TaK YTO HX JOMHKH 
A3bIBaIOTCA MOUTH CIMVOMIb MOKPbITbIMH TWIeHKOM KpackH. Ha Oysx, oKpa- 
sHHbIX KAMCHHOYTOJIbHBIM JIAKOM, BCe OaJIAHYCbI, KPOMe TOJIbKO YTO NpHKpe- 
BIUMXCA, OKA3aIMCb CHAAWLMMH MOA KpacKOH Tak, 4TO CHapyKW BHAHEIMCb 
bKO HX OnepkKysApHble oTBepcTuA. IloqoOHbili xe «yxoy» OaAHycOB No, 
acky onucan H. [. Jlurnay (’,°). 

Ilocne nepecemenua ycoHorux pakoB B Kacnnlickoe Mope HW NOABJIeHNA UX 
M B OOpacTaHHAX CyOB CTaHOBHTCA HEOOXOJHMbIM [axKe MeKUE PbIOOJOBHbIe 
Ma, ocoGeHHO Te, KoTOpble naBaroT B IOxwHom Kacnuy, Kpacutb TIpOTHBOOO- 
CTaloluluMU KpacKkamu. CeqoBaso Obl KpacHTb Tak2%Ke MpOTHBOOOpacraroulen 
ackoli u Oyu, 4TO MpesoxpaHano Obl UX UH OT KOPpO3HH, TaK Kak OaNAHYCbI 
paspymianu Opi Kpacku. B Tex cnyyaax, Kora Halo H30aBUTbCA TOJIbKO OT 
OHOrHX PaKOB, PeCKOMeH)yeTCA IPHMeHATb KpaCKH UNM TPONHTKH, Coe 
mue JIJIT,  oxagppatomjve cneunduyeckoe jelcTBve Ha Oaslanuy (*?, i 


Tocrynmuso 
Vuxctntyt okeanouioruu 
Axayemun HayK CCCP 11 X 1956 
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SKOJOLHA PACTEHHA 


Axagemuxk AH YCCP Ml. C. MOFPEBHSIK, Ff. M. WJIBKYH u A. A. COJIONKO 


YUET PACXOJIA BJIAPH JIECOM MO FPAQMEHTY UCIAPAEMOCTH} 


B nouBoBeseHH, PUSHONOrHM pacTeHHM M JeCOBOACTBE NOJYYHIH packips 
cTpaHeHve Ba MeTOJa yueTa TpaHCHMpallun ApeBecHbIx pacTeHMl: 1) KocBeE 
HbIi, HOUBEHHO-OamaHcoBbili Merog I. H. Bercouxoro (') u 2) npamMonu, uso 
ruyeckui Merog JI. A. Upanopa (7). Kaxxybilt 43 HX JaeT MOCTOBeEpHble HM AOCT 
TOUHO TOUHBIe pesysbTaTbl. PasHulla IPH MapaJJIebHbIxX ONpeeeHHAX TO OO 
HM MeTOJaM, corsacHo uccmegoBanuam 3S. K. Sapyaguoro B Uepnom see 
He BbIXOJUT 3a Npefembl +5%.-OfHako TEXHHYeCKaA CAOMKHOCTh UH CBA3aHHE 
C Hel TpyJOCMKOCTb OPpaHH4YMBalwT HX MpMMeHeHHe. 

B nocmequee BpeMa paspa6oTaHbl TeopeTH¥ecKHe OCHOBbI rpaMeHTHOPO Hi 
MepeHua Aupby3HoHHOro OOMeHa BOAAHDIX Napos (3, 4). ITH UCCMEAOBAHUA M103) 
BOJAIOT MOMOMTH K yYeTY pacxoa BarH NOYBOK HW pacTeHHAMH C MeTeOPOAG) 
TrHYeCKOH CTOPOHbl — MyTeM perucTpallHH J[BHKeCHHA BOAAHbIX NapoB, MOcTyl) 
MaouluxX C UcnapsAlouleH MOBeEPXHOCTH MOUBbI H pacTeHua B aTMOCdepy. 

A. Jl. Jlaixrman (*) noka3aq, 4To BeMYHHY MCMapeHHaA C NOBepXHOCTH 
OUBbI MOXKHO ONPEMeMHTb C NOMOMLbIO PpaveHTa yeNbHOM BAKHOCTH BOSLYX 
Ha McMapAroueH MOBepXHocTbio H KoappHuneHTa TypOymeHTHOH AudpysHy) 
Is BOAAHOTO Napa, He3aBHCMMO OT XapakTepa HM CBOHCTB MCHapsAIollel NoBep ‘ 
HOCTH. ; 

Jina yueta TpaHcnupaluu pacreHuli HW MHOrMX Apyrux Wesel MO STOMY Me 
TOMY HEOOXOXMMO H3MePsATb B/aKHOCTh B AaHHOM TOKE, YTO HEBO3MOMKHO MPH} 
TIOb3OBaHHH aCMWpalHOHHbIM McHxpomerpom. Metoyquka onpeyemeHua KO fi 
@uuventa TypOymeHTHOH Audppysuu TakxKe He Oesynpeyuna (4). Jaa pacue i} 
HcMapeHuA 3a SajaHHbI MpOM@KyTOK BpeMeHH TpeOylorcH MO Kpaliney 
Mepe erKeyacHble HaOOeHHA. CBAZAHHOe C ITHM MOCTOAHHOe IIpucyTCTBHe nal 


I 
1} 


OmtoqaTena BONM3H MCCeAyeMoro OOBEKTA BbISbIBAeT H3MeHEHHE YCJOBHit ay 
llapeHua. YMNOMMHaeMoe OOCTOATEbCTBO, a TakxKe Ooblad U KBanHuupoy 
BaHHad CueTHad padora AeawT HCCMeOBAHHe FPOMO3AKHM, TPpyOeMKUM, Bes | 
K CYMMHMPOBaHHO HETOUHOCTeM MW CTABAT NO COMHEHHEe NOMyyaeMble BeMUMHbI 

A. A. Cononxo (°) npeq02v BMeCTO yJeJIbHOH BaxKHOCTH UM KoSppulNeH 
TypOyeHTHOM Audpy3suu NONOKUTH B OCHOBY rpakWeHTHOrO MeToJa UcMAapsAeh, 
MOCTb KaK [l0Ka3aT@JIb, MHTETPHPyIOUNi (akTOpbI, KOTOpHIe o6yesloBsINBard 
vcnapenne. B seMenTapHoM Cilyyae Npesmoaraercs, YTO XOM UcMapenua Cc ese 
TebHOH NOBEPXHOCTH M3y4aeMoro OOBEKTAa NPONOpLMOHAaIeH pasHuue Mcnapaey 
mocTeH Ha J[BYX BBICOTaX, Mey KOTOPLIMM Npoucxo_uT udpbysnounpllf 
oOmen. Ha sTux BbicoTax ycraHaBlMBaloTca UcnapuTemu. Pacxog Bullard ucnappy 
TeMAMH OOycOBIeH AuppysueH BoAAHOrO Napa BONMsH Uusy4yaemoro OObeKTEl 
PaBeHcTBO Mexk,y pasHocTbio UcHapseMocTei Ha ABYX BbICOTaX H cbakTHUeCKHIh 
ucnapeHuem JOcTHraeTcs B TOM CAy4ae, Kora IpHOop coxpauser Temneparypy 
OKpyKatoulero BO3yxa, HM MOKa3aHuA pHOopa He 3aBMCAT OT ero COOCTBEHHbE 
pasmepos. MaccHBHocTb MeTaJJIMuecKOi walObl HcnapuTeiA, Ha KOTOpO fi Te 
MeIeH 6 MaxKHbI (bu_TpP, ABMAIOULMiicA UCNapsAOLlel MOBep XHOCTHIO nipHoog 
A. A. Cononko, yqopnetBopser nepBomy TpeOoBaHMwo; MaccuBHas Waiiba rac 
NOHWKEHHE TeMNepaTypbl PUIbTpa UM MOMepxXHBaeT ee Ha ypoBHe, OnH3KOU 
K TemlepaType Okpyxaloulero BosAyxa. Bce ckpenuaiomme npH6op MeranaHu ‘ 
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we ee ete ee ee 


a 


A 


fe WaCTH HaQeKHO SalMUleHbI OT paj{HallMOHHOrO OOMeHa TICHXpomeTpute- 
»H OyouKon. 
j YMeHbIlast MoMlayb ucnapstoulell NOBepxXHOCTH, MBI IpHOM2KAaeMcaA K HC- 


JAIOULCH TOUKE, HO pH STOM CTaHOBHTCA TpyHee NO.yIHTh OHOSHAUHDIe 
(wun. Mcnpiranne ucnapurenelt c 


SNM IHOM BeMYMHOK Hcapsromeli no- Ta6muna 1 
{XHOCTH T10Ka3a 

JO, 4TO rpajHeHTbl CymmapHaa uctapsemocTb 8a cpoKk 
ParoTcaA O/MHAKOBbIMH HIM OH3KMMH 19—21 VIII 1955 r. 


OUI. 1). (Crapocesbekas GuocTannua BOH3H Kuepa) 
| Mp ocraHoBuIMcb Ha pasMepe uciia- 4 ea ES 
tole MOBepXHOCTH 25 cM”, Tak Kak ee Woee aoe tencope 
KasaTeJIH CTOAT ONH3KO K HeorpaHH- ba? 

HOH BOMHOH NOBepXHOCTH HM HO3B0- » iG 25 


}IOT YUMTHIBAT UCHapenHe OMNOSHAYHO 

IOOBIX. YCIOBHAX, a 3TO WeMaeT Tpa-  Yenapsemocrs, um* | 12,3 | 10,3 | 8,5 

PEHTHDIM MeTO MpPHroxHbIM JIA cpa- 10,7 | 8.6 | 6,8. 

jeHHA PasHbIX reorpaipuyecKUX TOUeK eevtesierrs Sah aes ’ 

P . bok. Fane MM al igs It |) ale 

| [lepponayanbuHo B KauecTBe OObeK- 

B HaOiojleHHit ObIJIM H3OpaHbI OHOVeT- : 

ae ae Se iataon aie bone 2 i nap yee ee ae ects INO 

1epTtou—0,03 m 

WIETHAA MOPOCMb KaHaCKOrO TOMONA 

J[PeBECHOM IIMTOMHHKe, a Tak2Ke YETHIPeXJETHHE Pp yNMbI OObIKHOBEHHOM COCHBI 

pacuoro Ay6a v3 rHesfOBbIX KysIbTyp 1952 r. Bprcora nocequux 0,5—0,7 M, 

ametp 0,5—0,6 m. Ucnapurenn ycranaBauBasucp: |) B HaMOouee OMCTBeH- 

H uacTH Jlepepies u 2) Ha 1,5 M Bpmue ee. B NepBoM CJlyuae IPHMeHAMOCb TPH 

MOopa B pasHbIX YaCTAX KPOHbI JIA MOMYYeHUA CpeAHUX aHHbIx. Onpesese- 
HHA MpOwsBoquuch c 8 Jo 

Ta6nuna 2 18 uac. Kontpomem ciyKH- 

JIM olpeyesieHHaA TO MeTO,y 

JI. A. Vipanosa (?); Berouku 

cpe3aiWcb H3 pa3HblX 4ac- 


Pacxogx Baaru 1—4-JleTHHMH pacTeHHAMH (KT/M?) 


> s . ° } e 
: Sy aac I TeH KPOHbI B 5—6-KpaTHOH 
vo 
Be | Sa 5 MOBTOPHOCTH, MpOv3BORNICA 
| lata Pactenusa oe eS FS ro 
ee | 21 8 IOJIHbIM YUeT JMCTBbI (XBOH), 
: 22 1 82-| Sse TIpHXOfAuleHcA Ha eHHH- 
Wy MOBEp XHOCTU TIOUBbI 
(ra6n. 2). 
TX 1955 Cocua o6pikH. ir | 2,1 | 1,80 | +16,7 Tlannpie tan. 2 cBuse- 
Tonolb KaHajcK. 6 
aie 2,2 |2,08| + 5,8 TebcTBy1oT O OnMsocTH pe- 
3YJIbTATOB, OJ YYCHHBIX 060- 
IX 1955 | Cocua OObIKH. 4r|/ 2,2 | 2,14} + 2,8 wma merogamu. Ilonnxex- 
Zly6 kpacu. 41r 0,4 | 0,38 | + 5,3 Had Tpalcnuuparus qy6a 


o683aHa CTapeHHio ero JH- 
beB B KOHUe BereTalMOHHoro cesoHa. IlocrosHHoe OTKJOHeHHe NO0Ka3a- 
lei rpaMeHTHOrO MeTOMa OT KOHTPOJIA B CTOPOHY yBeIHYeHUA OOBACHAETCH 
M, UTO B MepBbIX OTPaxKeHa He TOJbKO Tpancnupalua, HO M HemocpefcTBeEHHOe 
MlapeHve MOUBeHHOM Barn. Buu2Ke BCeX K NOBePpXHOCTH MOUBbI pachosaralca 
DKHUM UcHapuTelb Ha OMHONeTHeH COCHOM B IIMTOMHMKe; B STOM Cilydae TO- 
MYeHO HaWOONbIlee MOMOMKUTeIbHOe OTKJOHEHHE. 
B fabHeliuiem HaMH IIpHMeHANaCh JONOMHUTeMbHaA TpayuenTHaa Mapa 
H6opos A. A. ComonmKo B AByx ToUKaXx: 1) Ha NOBepXHOCTbIO MOYBBI H Ha 
i 2Ke BEICOTe Haj MOYBOH, NOKpbITOM wHcTOM Toma”. BemuunHa NOUBeHROTO 


Mapenua (U,)) onpesenamach Kak U — Uy". 


* BenuuauHa McIiap AeCMOCTH o6o3HayaeTcA: HcMapeHue ucmapuTeen, PasMelleHHbIxX BHYTpH 
OHbI, WU 1, Hal KPOHOH Ug, Hay, MOBeEpXHOCTbIO HMOUBbI 4 W Ha TOH Ke BHICOTEe Hal MOUBOH, TlOKPbITOH 


CTOM TOA Ur. 
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Jlerom 1956 r. vccneqoBaHuaA Opliw MepeHeceHbI Ha OTJCJIbHO CTOAMM 
JlepeBba COCHBI; Gepesbl U AyOa B BospacTe 10—10 eT, BbICOTOIO 3—5 M. B STOW) 
clyyae MpHOch CYMTATbCA C Oomee CJIOMKHOH (bopMoli victlapsrolleH MOBep: 
HOCTH H YBeIMUNTb YcO McnapuTenel B KpoHe. McnapuTei pasMmellasMt 


TadOauna 3 


Pacxoyq Braru 12—15-neTHUMH JlepeBbsiMH (“10H 1956 Tr.) 


Tly6 | Bepesa & Cocua = 
Bpicota, M 5,0 2,7 3,6 
Bospact, eT | 15 15 12 
Cpequui paguyc HanOosbulero ceyeHHA Kpo- 1d 0,85 0,86 
Hb!I (R), M 
Bpicora KoHyca ucnapsomel moBepxHOcTH 2,6 1,8 159 
KPOHbI, M es 
Vcnapsemoctb B cBo6oqHOK aTmociepe (U2), MM 6,6 6,3 6;3 
5 BHYTPH KPOHBbI (Wy), MM 4,9 LENT. 4,2 
VictapsemoctTb B kpoHax (U), MM 4.57 Aes 2,1 
5 c mopepxHocTu noupbt (Uy), MM Ona 0,6 0,5 
TpaHcnupanua mo rpayveHTHOMy MeTOLYy, MM Won Thee 9,9 
Bec cbipo JIMCTBbI, KT 2,42 0,875 3,68 
Tpaucnupauna mo JI. A. Usanosy, mm 13,60 6,90 9,36 
OTKMOHEHHA, OT KOHTPOA, % +0,8 +5,8 +5,3 


Ha 1,5 M BbIlle KPpOHbl, BHYTPH HwKHeH, cpeqHeH HM BepxXHeM YaCcTH KpOH 
C }OKHOM HM CeEBEPHOH CTOPOHI HW Ha BbICOTe 3—5 CM Hal NOBeEPXHOCTbIO MOUBBIF 
B HauieM cuJlyuae KPOHbI JepeBbeB HMeNH KOHHYeCKy!IO dopMy. B pacuerTs 
HcMapeHHA MbI BBeJIH payMyc UX HM KHerO ceU 
Hua (R) WH OOpasyroulyio KoHyca (/). Pacu 
TpaHcnupauuH MO YrpayMeHTHOMy MeTO,y M 
BellH no dopmyvie: 


T = RLU = 4RU, = rR 


Kak BMHO H3 WaHHbIxX Tao. 3, OMbITHI yuera 
TpaHcCnupauuu pacTeHH rpaqWeHTHbIM MeTOJOM 
Ha OTJCJIbHbIX JepeBbAX NOATBeEPANIM ero MpH 
MeHUMOCTD. 

B cOMKHYTOM HacaxkKeHHH oTmayaeT Heob4 
XOJMMOCTb H3MepxATb (hOpMbl HW pa3sMepbl OT 
Je@bHBIX KpOH, MOO HCnapsAtoulei NOBepXHO- 
CTbIO (TOUHeEe — TIpocTpaHcTBOM) HacakeHuah 
ABJIACTCA CFO HENPepbIBHbI 3e7eHbIH nosor. [1pm 
3TOM BO3HHKa4eT HEOOXOJMMOCTb BbIACHHTb CBOH- 

Z 4 6 6a CTBEHHbIM MOMOry pexHM BUaxKHOCTH BOSAyxa, 

Menapaemocine qaObl paccTaHoBkKa ApHOopoB Morvia c HaHOosb 

Dat iy CE Rake ee NpHOWKeHHEM XapaKTePH30BaTb ero HC 
NapaAeCMOCTH B MM Ha OTKPbITOM NapeHHe. 

mipoctpauctBe (/) H B mecy (2) YcNOBUA TpaHcnupaluu u ucnapeHua mod 

BO B JIeECY HHbIe, YeEM y JepeBbeB Ha OTKPHITOM 

mipoctpaucrse. OO sTOM CBHACTEbCTBYIOT IIPHBE- 

eHHbIe Ha puc. | KpuBble M3MeHeHHs HCNapseMOCTH NO BBICOTe, NOWYYeHHBIE! 

C NOMOMIbIO UCHapuTeel B 20-eTHeM COCHOBOM JIecy H Ha OombUOl NeCHOH MO= 

jane (Crapocenbckaa Onocraniua, KB. 1). Ha orKpbIToM MecTe rpaqHeHT Hc 

MapsAeMOcTH OT ypoBHA 1—2 M4 BbIle HapactaeT No npamol. B BepruKasb- 

HOM Upoduse seca HaOsiofalorca JjBa MHHHMyMa MCIapseMocTH: B MpHseM4 

HOM Cjloe BO3yxa H B JpeBeCHOM Movore. 

SaBUCHMOCTb HCMapACMOCTH OT CpeqHeCyTOUHOM BuaxKHOCTH H TemMMepary phi 
BO3JlyXa B COCHOBOM Jlecy Onpeeatacb Hamu 5 u 21 wrona” 1956 r. B TeveHU 
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ae CyTOK, wepes Karkyble [Ba vaca. HaOmojenua npoBeyenbi B AHH Cc Tepe- 
HHOM OO1a4HOCTbIO; BO BTOPOl MOJOBMHE JH TMOpbIBEI BeTpa flocTurasu 
+7 m/cek. PesyibTaTbl, IpeqcraBsennple Ha puc. 2, NOKa3bIBaIOT, YTO KpHBaA 
1apseMOCTH NIpHOMxKaercA K KpHBOli 

WWUMTA HAaCHIIeHHA BOsyxXa Bya- ears 4 6 Bum (x) 
t. Vispecruo, To HeBHOM xox GG G0 G5 68 2 8) 
eeunpatiay pacreHui, cpequ mpo- is 
x MeTeEOpOJOrHyecKHX ycOBH, Wy4- 
BCero COrlacyeTca C JHEBHbIM XOJOM 
MMUTA HacbiieHna (°). CneqoBatesb- 
_ B pacCMaTpHBaeMOoM cCJIyyae Haxo- 
t cBoe MOATBepxKeHHe MponopLHo- 
IbHOCTb MeXKly rpayveHTamu uctiia- 
2@MOCTH M TpaHChupallvei Hacaxje- 
A, 

Xoj KpHBbIX TemMMepaTypbl, OTHOCH- 
bHOM BJlaxKHOCTH, JlecsbHuuTAa HacbIille- 
A W WclapsemoctTH (puc. | 4H 2) 
3bIBaeT Ha WesecooOpasHocTb pacnio- 
aTb Hcnaputenu (u,) B CepequHe no- 


Galcoma 


“a, B MeCTaX KOHTAKTAa COCeHHX KPOH, HB 126 13h 42 150m6 (e) 
cosqjaeTca HavOoee ycToHuMBbllt om Re uae poem) amen oai ch) 


MM MaKCHM@aJIbHOM BJIaxKHOCTH Yi, a 

MOBATeIbHO, MHHUMaJIbHOLi ucniapsie- Pue. 2. CpequecyTouHbili XO ucilapseMocTH 
6 __(u), aOcomorHolt BnaxHocTH (e), RebuuTa 

TH (30HA OTCyTCTBMA TypOy/eHT HacblileHis (d) H TeMnepatypbi Bo3yzyxa (Zt) 

O 0OmeHa). Vicnaputenb B cBOOOJ- 8B 20-neTHem coMKHYTOM COcHOBOM HacaxKye- 

aTMocdepe JOJIKeH ObITh NOMHAT Ha HHH 

M Ha BepuiHHamu Jepespes. [lou- 

HOe€ HciapeHve UH MClapeHHe PKHBbIM HaIlOUBCHHbIM TIOKPOBOM MOXeT ObITb 


€HO aHaJIOPHYHO C MOMOIIbIO JONOMHHTeNbHOM cepuu mpH6opos. 


| CrapocenbcKan OvonorMueckad cTaHIHA , Tlocrynuso 
Wuctutyta seca 
Axanemuu HayK YCCP 18 IX 1956 


| IIMTHPOBAHHAS JIMTEPATYPA 


17. H. Burcon Kui, Tp. onpitH. mecruuyects, 2, CII6, 1901. ? JI. A. UBanos, 
A. Cuanuua, WO. Jl. Weabuuxep, Bor. xypu., 35, No? CREO), Fis 146 lose 
_« Oo, Ucnapennes ecrecTBeHHEIX yclopnax, JI., 1948. 4 JI. JI. JIauixtman, A.®.U y z- 
BC KH fi, Pu3suKa npusemHoro com aTmocdepnl, JI., 1949. ® A. A. Conon ko, Meteo- 
oo wu rugponorua, Ne 1 (1956). ® H. A. Maxcumos, ®us3noormueckHe OCHOBBI 
yxoycToliunpoctu pacresu, Vs6p. padortn, 1, M., 1952. 
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rs 


@H3HOJOLHA PACTEHHI 


M. 9. BEPESOBCKHK u B. & KYPOUKHHA 


BJIMAHNE 2,4-(MXJIOPPDEHOKCHYKCYCHOH KUCJOTDI 
HA MIPEBPAL[EHHE COEXMHEHWK ®OC®OPA B PACTEHMM 


(IIpedcmasaeno axademuxom A. JI. Kypcanoseim 20 IX 1956) 


Kak noka3aiM Halld ucccyeqoBaHna (!), PUsHOMOrMYeCKH AKTHBHBIe Bellé 
CTBa THMa ayKCHHOB B OTHOCHTeIbHO MOBbIMIeCHHbIX KOHIeHTpalluAX Hapylllat 
HOPMaJIbHOe NOCTyMIeHHe HM HaKOMJeHHe J/IEMeHTOB MMHepaJIbHOrO MMTaHy} 
B pacTeHHH. | 

I]puunnol Hapywienua NepexBH2KeHUA SIEMCHTOB NMTAHMA B PacTeHHAX, Mt 
paxkeHHbix 2,4-J] u NOOOHEIM elt coeqMHeHHeM, 0 upescrapuienuio TroKe; 
WU pyrux uccnegopateeh (7,°), ABJMeTCH aHATOMMYeCKOe H3MeHeHHe B CTPCE 
HMM MpOBOAAWHX MyTeH. OgHako W3y4eHHbIM HaMM XapakTep TOPMOKeHH 
pacipefenenua qoctopa B 38aBMCHMOCTH OT NyTeH wNocrynsenua 2,4-) 
WM YCTaHOBJeHHbIe (bakTbl OOpaTHMOCTH STOFO Tpowecca He MOryT ObITb oOpsC 
HeHbl AHATOMHYeCCKHMH H3MeHeHHAMU. BeposTHee Bcero OTMeYeCHHbIe ABJICHH 
UHTHOMpOBaHHA COMpAXKeHbI C MOfaBsJIGeHHeM HHTCHCHBHOCTH OOMeHa BelllecTH 
WH B YaCTHOCTH C HapyllieHvem docopHoro oOmMena. 

B paOotax NO H3y4eHHIO BJIMAHHA PUSHOMMIMYeCKH AKTHBHBIX BeLLeCTB 
cboctbopHBI OOMeH OOpallieHoO BHUMaHHe Ha CHHTe3 TAKHX CJIOMKHbIX Cocdopopre 
HHYeCKUX COeAHHEHHM, KaK HyKMeompoTeuybl u docdatTuyH (**). Bo3smoxuna 
OHakO, 4YTO TIpollecc usMeHeHuA choctopHoro OOMeHa HOCHT Oouee OOM 
XapakTep MH IIpOHCXOJUT B NepByW Ouepesb Ha HAUaJIbHbIX (Pasax CHHTeSa OPMé 
HHYeCKUX COeAMHEHHH cbocdopa, HU TOMbKO H3-3a OObWeH MaOHbHOCTH TIpOMy 
XKYTOUMBIX NPOAYKTOB OH 3/eCb yaBsIMBaeTCA MeHee OTYeTMHBO. PaccmoTpeHy} 
9TOrO BOMpoca HM MOCBALeHO HacTOAIWee cooOMleHHe. 

Halu OnbITbl MpOBOAHIHCb C MOJOJbIMH pacTeHHAMH MOMCOMHeEYHUKA 
yCJIOBHAX BereTalMOHHOrTO JoMHKa. B dase Tpex Nap HacTOAWIMX JIMCTbEI 
pacteHua oOpabaTEIBaHcb BOJHbIM pacTBOpOM HaTpHeBow coun 2,4-]1. Il 
9TOM B OMHOM CepHH OMbITOB ipetapaTOM OMpbICKHBaIH Ha3eMHble YacTH pact 
HMM, B [pyro — mpenapaT BHOCHJICA B MOUBY C NOMMBHOH Bogou. Uepes Tp 
CyTOK nocjle mpuMeHenua 2,4-J] Obl BHeCeH B TOUBy MeveHbIH cocdop 
B (bopMe cbocbopHOoKucoro HaTpua no 30 wCu Ha cocyy. Pacrenua yOupamMu 
uepe3 72 uaca mocme BHeCeHHA MeyeHOrO dbocdopa. PayuoaKTHBHOCTb ope 
JAaCb B BbITHKKAX B3ATHIX po: HeopraHwyecKHe MH KHCMOTHOPaCTBOpHME 
opraHvyeckve dpakunn cocdopublx coeqMHeHHH — B BbITAKKAaX 5%-H TD! 
XJIOPYKCYCHOH KHCJIOTLI, a HyKJeompoTenybl H coccbaTuybl — noce MOKpo! 
O30JICHHA HepacTBOPUMOrO B TPHXJOPyKCyCHOM KUCOTe OcTaTKa. B sTux % 
pakunax PocopHblx coeHHeHH OOBMHbIM aHaNMTHYeCKUM MeTOJOM onped 
AANOCh COMeprxKanHve cocopa AIA XapakTepHcTuKH ye bHOU AKTHBHOCTH. — 

OnbiTbI NOATBepAHIH BbICOKOe MHTHOupyroulee elicrBue 2,4-J] va MOctTy) 
JieHve MeyeHoro docdopa B pacTeHve MOACOHeYHHKAa. | 

2,4-]. HM B OTHOCHTeIbHO HeBbICOKOM KOHWeHTpamun (50 mr/n) cHHBsH. 
nocTymenve tbocdopa B pacTeHue, 110 CPpaBHeHHIO C KOHTPOJIeM, H YMeHbUIH 
cofepxaHve tbocopa Ha eMHMy cyxo maccpl. [Ipu sToM, ofHaKo, coxep 
HHe Heopranuyeckoro cbocdopa He YMCHbIIMJIOCb, OHO JaxKe HECKOMbKO B 
poco. Dociop xe opraHwyeckHx coesuHeHu pesKo yuan (Ta6m. 1). | 
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TaOunna 1 


Conepxkanne MeyeHoro tocibopa B pasnHUHbIx bpaknuax cocbopHbIx coeqnHeHHit 
* 


Ha 100 mr cyx. Bel. Ha 1 mr P,O; 
a on 
1 12 1 ig 
= 3) 
: _ | #8 | ge za | 88 
2 | be] ge | ge | ee es 
yo Ef S 3° Smt S so | £ 
Sen bore d\n Bae") waieies bene cee tape 
as a a, sth lau a, 48 |-O, & 
DHTPOsb B TbIC. HMM/MHH 94,21 6,40] 3,22: 1,46) 2,02) %,86) 3,23) 5,30 
4-7] 50 mr/a 
| B TbIC. HMI/MHH 26,9 p, (4) 3,00) 0,82) 41,39) 706) 4,99). 4,00 
B % K KOHTpoOuIIO 62,4 | 89,7 |109,6 | 70,7 | 68,8-4 89,8 | 61,6 | 73,6 
D- 250 mr/a 
“ B TbIC. HMM/MHH 46 ,2 Dac igo OK NAO) Sev) ah 28 
B % K KOHTPpout10 40,6 | 81,9 |109,0 | 56,0 | 53,4 | 67,7 | 49,8 | 55,3 


CHwxKeHHe yJebHOrO BeCa OpraHHyecKHx :pakUuii B pacTeHusaXx, no parKeH- 
IX 2,4-J], OYeBHAHO CBA3AHO C MOaBJIeHHeM CHHTeTHYeCKMX Mpoleccos mpe- 
DallleHHaA HeopraHuyecKkoro docdopa B opranuyeckHl. STO noATBepxaeTcaA 
MeHbINeHHeM IIOUTH B ABa pasa yeNbHOM aKTHBHOCTH. 

Y MeHbuleHHe COLepxKaHWA MeyeHoro cbocdopa B paccMaTpHBaeMbIX (ppaKILHAX 
ocopopraHwuecKkHX CoOeMHeEHHH MpuMepHo oANHaKoBo. Ho ecu oOpatuTEca 
MOKasaTes10 YAeCJIbHOM AKTHBHOCTH, CBUJeTebCTBYIOUIeMy OO HHTCHCHBHOCTH 
MeHa, TC ABJICHHe HHFTHOHPOBaHHA HECKOJbKO CHJIbHee BbIPaxKeHO B CHHTE3e 
iCOTHOPaCTBOPHMBIX @pakUM. Bonee oTyeTMBy!IO KapTHHy MOKa3bIBaloT 
IbITbI 10 BBefeHHIO 2,4-J] B pacreHue uepes KOpHeBy!O CHCTeMy. 

Kak Mbl yKe oTMeyaH 

, BHecenHe 2,4-J] B nouBy Taonga 
SOHY KOPHeEH XapakTePH- pacnpenenenne meyenoro ochopa no dpaxuusm toc- 
yeTCA PANOM OCOOeHHOCTeM opnerx coexunenuii B nomcomMeuHHKe (B % K OOmeMy 
f JeHCTBHU 3TOTO BeulecTBa KOJIHYECTBY MeYeHOTO cbocopa, MOCTYNHBMerO B pacTe- 
| MOcTyMieHHe HW NepexBu- , Hue) 

eHve cboctbopa. OHO u3 


2 


P = P = 
j SS aBAAeTCA TO, YTO He P Heopr. oir eho nh eioleuaoe 
WIbKO CHH2KaeTCA TOPrJlo- opraHuy. H coca THzo0B 
eHHe cpocdaTosB, HO HaOJl10- 
e€TCH HX 3akKPellWICHHe B OnpbcKkKkBaHue pacTeHHnit 2,4-J] 
BHAX MPCBPANLCHHe MX HA rponb 50,5 18,1 31,4 
BBECTHbIH CDpOK B MeHee MO- 50 mr/a 64,5 14,3 24,2 
[JIbHbIe coeqHHeHHA. B pe- 250 mr/a 67,4 12,3 20,6 
YbTaTe 3TOTO TOCTYNMB- 
iu B pacTeHHe MeUeHbI Buecenuue 2,4-], Bp nouBy 
peop HaKanJIMBaeTCA Bo Konrponp 64,7 16,7 18,6 
PHAX HB MeHbINHX KO- 0,05 mr/xr 62,7 13,9 ae 
wuecTBax epexoyquT BHa- 0,01 mr/«r 60,4 13,8 20, 
P 0,4. mr/Kr 60,6 9,4 30,0 


‘MHbIC OPFaHbl. OTO HakJla- 
sIBaeT cBOl oTMeyaToK Ha 
DOTHOLMeHHe pasHbIx PopM doccopHbIX cOeAMHEHMM, KOTOPOe pasJHYHO Tipu 
ASHBIX ciocoOax mpuMeHenua 2,4-J, (radu. 2). 
Ilpu onpbickuBanuu pacrBopom 2,4-]] HasemHolt uacTH pacTeHHi, KaK MbI 
KASbIBAIH, HaOmoaeTca pocT yesbHOrO Beca HeOpraHMyecKoro ocdopa pH 
([HOBPpeMeHHOM [ajleHHH Kak KHCJIOTHOPaCTBOPHMbIX OpraHWdeckHXx cbpakuni, 
1K HM HyKuJeomporenyos u docpatuyos. Mnaa KapTHHa Mp BHeceHHH 2,4-J] 
30HY KOpHell. Syecb He HaGmOfaeTcA pocta HeopranHyeckoro ocopa, on 
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jlaxke HecKobKO HwKe KoHTpoma. UTO KacaeTCH OpranuyecKUux dpakuun, 
OTUeTIMBO HaOslofaeTcA 3HaUMTeIbHOe NafeHve YfleJIbHoro Beca KUCJIOTH 
PaCTBOPUMBIX (PpaRUy TPH OMHOBpeMeHHO OTHOCHTEIbHOM pocTe HyKJeOnpE 
Teujos. IIpu sTOM, Kak HETPyHO YCTaHOBHTb, YBeJIMYeHHE JOM HyKNCOMPOTet 
Jos M coctaTHAOB UfeT MOUTH WeNMKOM 3a CUeT YMCHbIMeHHA Apyrux Opran 
yecKHX pakuul. C yBemMyeHveM KOHMeHTpalun 2,4-]] ormevenHad TeHAeCHIM 
YCHJIMBaeTCA HW pasHHla B COOTHOIWMCHHM OTACIbHbIX (ppakunh ynenn ae 
Mbt He pacnomaraeM HeEOOXOAMMbIMH aHHbIMH, YTOObI OObACHHTb Tp MUHHE 
pa3sIM4HA B W3MCHEHMM COOTHOWIECHHH OTJeIbHBIX PpakUMH B 3aBMCHMOCT, 
oT nyTeli nOcTyNeHUA repOulMfa B pacTeHHe. ITO 3ajlada JasibHeMIIAX CCIE 
yopannti. Ho cam mo ce6e bakT MOfaBJeHHA CHHTesa Oouee NaOMAbUbIX Hoe 
tbopopraHuyecKUX COeAHHEHHM MPH OMHOBPeMCHHOM yBeIMYeHHH yes bHOM 
Beca HyKJeompoTevsoB HM tocaTHAOB B ONbITAaX C BHeECeHHeM 2,4-]| B 30m] 
KOpHeli 3aCyKMBaeT BHMMAaHHA. | 
BospactaHve yembHoro Beca HyKJeonpoTenAoB u CocaTHAoB B pacté 
HHAX Nom pelicrBuem 2,4-J], nonATHO, He O3HaYaeT AOCOIOTHOrO MX yBeuh 
yeHusd. Cojepxxanne Meyeuoro cpoctpopa BO BcexX PpakUHAX Ha EMHULY CyXOP 
Bell€CTBa B OMbITHbIX PpaCTeHHs! 
HaMHOrO HHKe KOHTpOA. Ho | 
Conepxanve mevenoro dochopa B pa3IMYHBIX KHCJIOTHOPaCTBOPHMbIX PpakUuA} 
@pakunax cocdopHblx CoeqHHeHHH B Mepvoy, BoC- opraHHyeckux octbopHblx coe 
cTaHoBeHuA (Ha 100 mr cyx. Bel.) Iuuenuit 9TO CHWKeHHe BEIpAKe 


Ta6Oauna 3 


HO CHJIbHee. 

S g ‘)e OrpuuatesbHoe TeHCTBH 

A : =S S 2,4-]| Ha nocTrynamenue u Hakowl 

= = § 8 BS yleHHe (octopa B pacTeHHAX HC 

3. & | =§ | §§ cur oOparumpili xapaxtep. Uepe 

e ¢ | £8 | 28 HeOonbuol cpaBHHTenbHO cpo 

3 enh Derg an ee HaO1OfaloTcA ABJICHHA BOCCTA 

HOBNeHHA. PacreHua B STOT TG 

* pHow, Kak MOKa3bIBaloT Halll} 
‘Bulae wun/nd.|, 8422|9.4,98) 0.87, 252, Oo 
2,4. 50 mr/a (boctbaTbl B BO3PaCcTaloMlHX KOM 
B TBC. uMn/MuH. | 12,54/ 8,24} 1,26] 3,04 eCTBaxX. OTO BbISbIBAeTCH MC 
B% K KoHTpomo|1o1 [167 [145 [124 BbILU@CHHEM HHTCHCHBHOCTH CHHTE 


3a PoccopHbIX coeyqHHeHHH. Tax 
IiIpH BHeceHHu MeyeHoro docdopa yepes 14 AHeH nocnmenpumeHenna 2,4-J] 
KOHIeHTpaunH 50 mr/n Bnepvod, Kora ABHO HaMeYasOCb BOCCTaHOBseHHe pC 
CTOBbIX H HEKOTOPbIX HHbIX PUSHOJIOrHYECKUX MpPOUeccoB, HaOsmOamucb cepy 
folllve ABJICHHA (Tao. 3). B paccmaTpHBaeMbIH NepHoy pacTtenua, o6paboTak 
uble 2,4-J] norsoulasH MeyeHoro cbocdopa BNoNTOpa pasa GOospiue, YeM KOE 
TpOMbuble. YCHIHJICH TakKxKe TeMn OOMeHa. AGOcCOMOTHDILi MpUpocT H MHTeCHCHE 
HOCTb peBpaleHH BO3pOCcJH MO BceM PpakWHaM. Bee xe H 3eCb MOXKHO OTME 
THTb H3BeCTHbIe pas IHunA. HanOoubuinl npupocr Jaet Pocdop HeopranHyeckH 
coequHenui. Emy ycrynaet o6pa30Banue opranuyeckoro docdopa. Uro Kacael 
CA OT/\ebHbIX Tpynn PocHopopraHuyecKHX COeHHEHUHM, TO, KaK UM cueNC 
BaJlO OKUMaTb, OTHOCHTeMbBHO Ooee BbICOKHH TeEMN POCTa NOKAa3bIBalIOT KHG 
JIOTHOPaCTBOpHMble (pakUMH OpraHHyeckuxX ocopHbIxX coeqMHeHHi, Ka 
Oonee WaOuJbHETIe. . 
Takum o6pa30M, Kak B Nepvoyl yruerenusa, Tak HW B (base BoccTaHOBeHH 
HanOoslee PeaKTHBHBbIMH, ObiICTpee OTSbIBAIONIMMHCA Ha JelicrBue 2,4-]] 
HaluX ONbITaX OKa3asHCb MpOMexyTouHble topMbI cocdopHoro o6mena. | 
Ilonyyenuple pesymbTaTbl AaloT OCHOBAaHHe JlewaTb creyIOulHe BbIBOTBII 
2,4-J] Kak Pu3vosOrMyeCKH AKTHBHOe BeULeCTBO, B TOKCHYeCKHX KOHICHTpa 
WHAX NOMaBlneT MoOcTynwenHe MW Mpeppamenve occopxHpix coequHeHl 
B pacTeHHM, YYBCTBHTEJIbHOM K STOMY BelllecTBy. AABeHHA TOPMO*KeHUA HOCH 
BPCMCHHbIM XapakTep MH B MOcMe_yIOuleM B TOM HM MHOM cTeneHu npeosone 
BaloTcA OPraHu3MomM. OTMeyaeTCsA BbICOKaA KOPPeMAMMOHHAA CBASb, a BeEpOsTH 
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TIpaMaA MpWYHHHaA 3aBHCHMOCTb H3MeHeEHHA MOCTYyIJIeHHA MH pacnpeyene- 
Ia (octopa B pacTeHuH OT HapylWieHNA XapakTepa HM HHTeHCHBHOCTH OOMeHA 
CopHbIx coesquHeHHH. B HavOombulell Mepe jeiicrsue 2,4-J] cKka3piBaeTca 
NpOMeKYTOYHHIX MpoAyKTax docopHoro OCOMeHAa, BO3MQ@xKHO BCuIeACTBHe 
AaBJICHHA CHHTe3a Ha HavaJIbHbIX cTaquax cocdopousa. IIpomece Topmo- 
HHA paciipocTpaHsAetcA Take WM Ha CHHTe3 Ooslee CORKHbIX (hocdopHbIx 
euHeHHH — HyKNeonpoTeHy70B Hu dboctaruyqoB, — 4To saBuseTca OHOH 
HeMOCpe/CTBeEHHBIX IIPHYHH MOfaBeHHA HOBOOOpas0BaHUA MpoToMsas- 
>HHBIX CTPyKTyp H HapyWIeHHA POCTOBbIX H psAa Apyrux cusvonoruye- 
“MX Tpoueccos. ’ 


Mockosekad CembCKOXO3AiCTBeEHHAaA Tlocrynuno 
akajemua uM. K, A. Tumupsasesa 27 IIl 1956 
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Mel: Rebstock,;C. L. Hamner, H.M. Sell, Plant Physiol., 29, Ne 5 (1954). 
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Hoxaaqe Akanemun wayk CCCP 
4957. Tom 113, Ne 2 


@H3HONOFHA PACTEHHE 
O. A. POHb)KHHA 


O CBA3H PASBHTHA PACTEHHA C MEPECTPOMKOM 
HEKOTOPbIX OKHCJINTEJIbHbIX ®EPMEHTOB B OHTOFEHESE 


(ITpedcmasaexo axademuxom A. JI. Kypcaxoéoim 10 XII 1956) 


Pay aBTopoB MbITaICd HalTH CBA3b Pa3sBHTHA pacTeHuM C TOPMOHAaMu 
pocra (1) uu c WBeTooOpa3yrollHMH BellecTBamy (7 *). Mexyy TeM BbISCHH= 
JIOCb, UTO POCTOBbIe BeLleCTBA KOPPeHPYIOTCA TaBHbIM OOpasoM Cc POCcTOM,] 
a UBeTOOOpasylollue BeleCTBA, HJIH TOPMOHbI WBeTeHHA, B pacCTeHvAX He O04 
Hap yKeHbI. 

Ucxoga “3 upeycrapsenui K. A. Tumups3espa 0 ToM, 4TO cbopMoobpa3o= 
BaHHWO IipeflecTByIOT rlyOoKHe H3MeHEHHA OOMeHa BeLLeCTB, MbI MOMbITAIMCS 


HbIX (P€PpMeHTOB, MpeCTaBAIOWNMX OCOOeHHO OObUIOH MHTepec, TaK KaKk 
CHHTe3bI pasHoOoOpasHbIX BeUIECTB B OpraHv3Me OCYIeCTBAIOTCA Onarojapsy 
HCNOJIb30BaHHIO SHEPruu, WOmyaaeMOH pacTeHHeM B pesyJbTaTe bIXaHHa.|) 

B mutTepatype MMeIOTCA YKa3aHHA Ha CyYWeCTBOBaHHe B pacTeHHAX HECKOJIb~ 
KHX OKHCJIHTeJIbHbIX CHCTeM, IPHYeM B CBA3H C BO3PaCTOM OpraHH3Ma pe 
o6aqarolleH OKa3bIBaeTCA KakaA-HOO Ofna H3 Hux (1°18), 

[lisa BbItCHeEHHA BONpOca O TOM, HMEETCA JIM CBA3b MeKWy CMeHOH OKHCMM 
T@JIbHbIX (PepMEHTOB HM pasBUTHeM pacTeHHli, MbI NMOCTaBUIH BereTallMOHHBley 
ONBITHI C PAAOM pacTeHHH, OTHOCAMIMXCA K Pa3JIMUHbIM dboTOMepHoOqMuYeCKMMy 
rpyiaM: c ApoBok nuweHnuueh TapHer UW CHHHM OAHOMETHHM JIONMHOM (INH) 
HOJHeEBHbI€e pacTeHHsA), C KyKypy3oH copta Sanayuo-Kutalickul (pacrenuey 
KOPOTKOrO JHA) H rpeyHxoH (HeHTpadbHa MO OTHOMWeHHIO K IMHE JHA).|| 

Ilo Mepe pa3BHTHA pacTeHHi B cba3y OHOrO, AByX MW TpeX JIMCTbeB B HUX)y 
MIPOW3BOAUOCh ONpefeeHHe AKTHBHOCTH OKHCJIMTeIbHEIX CepMeHTOB: Tep-} 


TaOsauna ft 


AXKTHBHOCTb OKHCAMTEIbHBIX depMeHToB (B Ma 0,01 N fiona ua 1 r cpIp. Beca) 


Cuunit si0nHH Apopaa umenuna Tapper Kykypyea, copt 3amafHo- 
Kutalickui 


AJHHHbIA AeCHb | KOPOTKHH Wed | THHHbI feHb | KOpOTKHIi ReHb | JNHHHDIT 2eHb KOpOTKHH nen | 
@Pa3pi 
t 1 t ' t t 
a3BH- s 
THA be fo) 85 ) s 3 S fe) iS fe) Ss SI 
GS 5 GS 23 CS & 03 os = Y 5 
rt ) ee ¢ ae o =e 2 ie S = 2 
= a = ou 5 a = 3 5 a = 3 
g = SZ c Z o g = g = Ww = 
fo) Nw ° hs 3° Xo fe) ia fe) io fo} Nis 
o f-se go [38 [ol sale: [See oe Skeiee eae 
5 5 5 =e = ane 5 Ex 5 Ex 5 Ex 
2-Ki 
Ve 19,60) 0 21,90) 0 6,08 | 0,92 7,94| 0 2,06 | 0 OF sO | 
A 
ay Hea) AN STi) ot aalirt scoyill) (G (TG 2A a \ 2a 8,07] 0 6,28 | 0 0,09 | 1,07 |\§ 
-H 


macT | 3,12] 2,34] 4,68] 0,58 | 5,67 | 4,38 | 10,0 | 0,49 | 5,91 | 0,69 | 0,07 | 1,30) 
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<CHAASbI MH MOAMPEHONOKCHAasbl, KOTOPEIe ONpefeNAIUCh HOOMeTpH4eCKUM 
pToyom (**). Tlomyuenupre pesyaptaTet mpemcraBienhi B Tab. 1, IIpu pac- 
IOTPCHHH HX CJIENyeT NpexXle BCerO OTMETHTH OOMLyIO AIA BCeX HCCTeOBaH- 
AX PacTeHHH 3aKOHOMePHOCTb, a HMCHHO: BHaYasle B pocwKax NoABsAeTCA 
2POKCHAa3a, NPHYeM AKTHBHOCTD ee 10 Mepe pasBUTHA pacTeHHil NOHMKaeTcs. 


OSMHEe NOABIAETCH NOMPEHOMOKCHA38a, AKTHBHOCTb KOTOPOH HenpepbiBHO 
apacraer. 


Ta6muna 2 


? 
MoronepHomMyecKkad AKTHBHOCTh AbIXATCJIbHBIX cbepMentos y rpeyHxu 
(B ma 0,01 N Homa wa lr CbIp. Beca) 


re Ea a a a eS iy Fh es ee ed ge re 


Bi pxunli apyc mucTbes Hwxuuli apye wucrbes 
IHHHbIH eHub KOpOTKHH JeHb T/JHHHbI eHub KOPOTKHH J[eHb 
‘ & a ‘ 
2 1S) oO 3) 12) 
asbl PasBHTHA S ws 
-” 3 S § S 5 5 § 8 
ss wo = wo 5 ne = 
“i rag 8 = ° ize 2 EC e 
3 F s ri si x = = 
3s) (3) rs) 4 (3) 2 
Pa oC ~ o ws & S cS 
° mo re) So (e} a ro) So 
= 63 o 63 o 38 7) 6g 
=| aad i=) & EC ra) hie i= BA 
CXOIbI 0) 0) 0 0 — — — _ 
HW HacTOAHIHH 
UCT 0 0 0) 0 — _- — 
TOHH3alLHa SB) yates 47,8 4,19 36,4 3,05 46,2 2,16 ari 
BeTeHHe 4,09 2,89 | 0,99 AA O59 Dd 0,49 2,60 
3peBaHHe 0 0 0 0) 0 0 0 0 


Heo6xo,umo OTMeCTHTb, UTO TIOABJICHHE NOJHPeEHOMOKCHa3bl YCKOPHAeTCH 
CBA3H C (opcHpoBaHHeM pa3BHTHA NO BHAHMeM OarolpuATHOTO AWA 
elnpofykUHH doTonepuosnyeckoro BosfelicTBuA. Tak, HallpHMep, y uccuJle- 
OBaHHbIX JVJIHHHOJHEBHbIX pacTeHuu CMeHa HepOKCHAa3sbl Ha no Hex Ou - 
KcHasy TIDOHCXOJUT PaHbilie Ha JVIMHHOM J{He,O Cp ane HHO C KOPOTKHM: 
ia poe a0. J\JIMHHbIM Je€Hb YCKOPHAeT Pa3BUTHe JTUX PaCTeHHH. yi KOPOTKO- 
HeEBHOH KyKYypy3bl, HamporTuB, 

peMa NOaBIeHHA Nosnpenos- 
KCH]a3bl H CM€HAa YKa3aHHbIxX Bauanne APOBH3alLMH Ha AKTMBHOCTb J{bIXaTeJIb- 
JEPMEHTOB MPOHCXOAUT ObicTpee HbIX depMeHTOB B NpopocTKax CHHero JTorMHa 
[le Ha J\MMHHOM, a Ha KOpOTKOM (B ma 0,01 N fiona na 1 © cbIp. Beca) 

(HE, UTO COOTBETCTBYCT YCJIOBHAM 


aon Hata 8 


Aposue upo- HespopusHpo- 

TCKOPeCHHOTLO pasBUTHA pacTeHHA. Banubilt Bannbiit 
Jia BbISCHeHHA BOTpoca oO 

isc} 
<apakTepe CMeHbI OKHCJIMTEJIb- asp pasBuTua 2 & a “ 
IbIX (ePMEHTOB NO BJIMAHHeM = ae s Bs 
boTonepHoyoB y pacTeHui Helt- © | es | § | =s 
‘paJIbHbIX K JIMHE QHA Obl mpo- ES zB £5 
3eIeH AHAJIOrMUHbIN OMbIT Cc rpe- 
IMXOH. Okasamocb (TAG. 2), 4TO 9 5 syor 18,28| 0,89 | 24,84| 0 
3 JIMCTbAX PaCTeHHH Ha PaHHUXx 
pa3saX pa3BHTHA UccuefyeMble 3-4 auctT 46,37 | 1,09 | 20,87] 0,99 


PepMeHTHI elle He MOABJIAIOTCH, 

ITO, BePOATHO, CBH3aHO C yuacTHeM B J{bIXaHHM B 3STOT NepHo Apyrux 

KUCIHTeIbHBIX cucTem. Brfeppbie mepoKcHfa3a NOABAAeTCA B casy OyTo- 

iM3allHH — OJ[HOBpeMeHHO C nowHpenosoKcnason. Pa3Muni B CpoKax NOAB- 

ICHHA UJIH HCUC3HOBCHHH (epMeHTOB Ha OOOUX CoTOnepHofax He OKAasaJOCb. 

Ip 3TOM He MpouCxOAUT TakKxKe YCKOPeHHA HIM 3aepRKH B PasBUTHH Tpe- 
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WHUXH, B CBA3H C YeM rpeunxa He OOJlafaeT oToNepHo_uyeCcKOH peakUMeH 
M OTHOCHTCA K Fpynme HeliTpasbHbIX K JMHe WHA pacrenuh. HaOnwgatouluecs 
HEKOTOPbIe pasJHUMA NO BEMUMHE AKTHBHOCTH MepoKcHfasbl UW MOMpenons 
OKCHa3bl Ha JIMHHOM HM KOPOTKOM QHAX He MOKA3bIBaIOT CKOJIbKO-HHOy Ib Opes 
JeeHHO CBA3H C pa3BUTMeM, TaK KaK B JIMCTbAX Pa3HbIX APYCOB B 3aBHCH 
MOCTH OT (pOTOMepHoAOB He HaOmIOMaeTCA OOMMX TeHJeCHUMH B NpOABJeHHA) 
9TUX pasJIHUHH. | 

Kak M3BeCTHO, pa3sBHTHe pacTeHHH MOKHO PeryJIHPOBaTb He TOJIbKO CBee 
TOM, HO HM pAOM Apyrux @akTOpoB, B 4YaCTHOCTH TemMMepaTypoH. B sTom Ha ‘ 
IpaBseHH MbI MOCTaBHJIH OMbIT Cc WoNMHOM. UacTb ceMAH JOMMHAa OblJa spor 
BUSHpOBaHa B TeyeHve 14 HEH pH Temnepatype 8—9°, cmocoOcTBytonlel 


I: 


pasBuTuto pactenun (75). B KonTpose ceMeHa ObIIM MpopallleHbl MpH TemMepat 
Type 25°. Ilo mepe pa3BUTHA MpOpocTKOB B HUX MpOnsBOANMOCh OMpeeseHneE 
depmentos. Kak Buguo u3 Ta6u. 3, NOHMKeHHaAd TeMiepatypa cnocoOcTByel 
Oosee CHJIbHOMY MaeHH10 AKTHBHOCTH Nepokcuasbl WH Oosee ObilcTpOMy MOAB? 
JIGHHIO MOMHMeHOMOKCHAA3ZbI, YTO MPUBOAUT K YCKOPeHHIO pasBUTHA JIIONMHAL 

PesyJIbTaTbl HallHX McceqoBaHu mo doTomepHoyuyecKOMy BO3eHCTBUKE 
Ha paCTeHHA KOPOTKO"O, JWIHHHOrO HW HelTpadbHOroO JHA, a Tak2xKe MO BIIMAHMKE 
TeMlepaTypHoro (bakTopa MoKa3aJIH, YTO B TOM CuIyaae, ECM STH BO3eHCTBUA 
IIpHBOAAT K Goulee ObICTPOM MepecTpolke OKUCJIHTebHBIX CHCTeM B OHTOTeHese 
(3aMeHa NepOKCHasbl NONMMPeHOMOKCHAa3Zo0H), TO TaKad MepectTpolika mpHBoyUM 
K YCKOPeHHIO pa3BHTHA pacTeHHi. 

B 3aks10ueHve CUHTaIO CBOHM JOJITOM BbIpasHTb OwlarofapHOcTh Mmpogy 
M. M. Oxyxuosy 3a mpesmoxeHHy!lo TEMy H PyKOBOACTBO padoToH. | 


ToMcKHH TrocyfapcTBeHHbIM yHHBepcHTeT Tocrynuno 
12 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1H. T. Xonogup ih, Outoropmons, Usy. AH YCCP, 1989. 2G. Sachs, Arba 
d. Botan. Inst. in Wiirzburg, H. 3 (1880). ® M. X. Uatinaxau, Topmonanbuaa Teopum) 
pasBuTua pacresua, U3q. AH CCCP, 1937. * 5B. C. Mom Kos, Con. pacrennes., Neo 19] 
(1936). ° T. Kae6c, IlpouspombHoe H3MeHeHHe pacTHTebHbIx PopM, Nep. c mpexucd. 
umpum K. A. Tamupasepa, 1905. °® M.X.4aiaaxaun,Jl.M. ApKxosaa, Tp. Unen 
dbusnon. pact. um. K. A. Tumupssena, 2, p. 2 (1938). * H. Knodel, Zs. f. Bot., 299 
H.10/11 (1936). 8 M. X. Wataaxsan, DKypH. o6m. 6uon., 15, Ne 4 (1954). ®° M. X. Ua wey 
nmaxau, A.H. Bosp kw H, JAH, 105, No 3 (1955). 1° HM: Gucaxk a u, Bb: A. P ysl 
6 uu, Buoxumua, 9, B. 6 (1944). UO. M.Muxanu,Tl. A. Konecuu kos, Buoxumna i 
12, 5.5 (1947). 2 H. H. Kp to koa, Buoxumua, 14, sn. 6 (1949). 18H. M.Cucaxauf 
YW. WU. Ouanaunosauy4, Kypx. o6m. Ovon., 14, No 3 (1953). 4 O. Mc Muxauny 
3.C. BponospuyKkaas, Buoxumua, 14, B. 4 (1949). 1 JI. 0. Pomaunosa, Yu. 3an 
Tomek. roc. meg. uHcT., 12 (1954). 


464 


4oxaagp Akayemuu nayx CCCP 
1957. Tom 113, Ne 2 


PH3ZHOJIOLHA PACTEHHH 


A. HW. CANODKHHKOB, T. A. KPACOBCKAA uA. H. MAEBCKAS 


M3MEHEHHE COOTHOWIEHHSA OCHOBHbIX KAPOTHHOH]OB 
NJIACTH] 3EJIEHBIX JIMCTBEB NPH JEHCTBHH CBETA 


(ITpedcmasaeno axademuxom A. JI. Kypcaxoseim 10 XII 1956) 


|B page uccneqopannit Obwio MOKasaHo, YTO KHCMOPON, BbIeAmIOULHlica pH 
TOCHHTe3e, HMeeT CBOHM HCTOUHHKOM Boy ('). OfHakO lo CHX Op c AocTo- 
PHOCTbIO He ObWIO WOKa3aHO CyMleCTBOBaHHe KaKHX-JIHOO MpOMexKYTOUHbIX 
OAYKTOB STOH peakUHH. Bpicka3blBasIHCb PHMOTeSbI O POH KaPpOTHHOHOB Kak 
CHOCUMKOB KHCIOpOza pH doTocHHTese, HO OMHO3HAYHOTO NMOTBepK]e- 
S| 9TH TuMoTesbl He uMewT (7). 
-B wactosamleH paOore u3siara‘wTcd pe3yJIbTaTbl ONbITOB MO H3yYeHHIO COOT- 
WIeCHHA OCHOBHbIX KaPOTHHOHAOB MacTH], 3eJIeHbIX JIMCTbeB B 3aBHCHMOCTH 
cBeToBoro dakTopa. IIpHMeHuB HOBBI MeTO]| HHAKTHBAalMH bepMeHTOB (*) 
HCHONb3yYA MeTOAHKY XpoMaTorpaduun Ha Oymare 
, MbI CMOrJIH TIpOCIeqHTh 3a H3Me€HeEHHeEM cCOOT- ¥ UI 
IWe€HHA UeTbIPEX OCHOBHbIX KapOTHHOHJOB (Ka- 
THHA, JIOTeHHa, BHOJaAKCaHTHHa H HEOKCAHTHHA) 
Yl lelicTBHeM cCBeTa B JIMCTbAX HECKOJIbKHX BH- 
B pacrennit. 
OOstekTaMH HaM CJyKHJIM JIMCTbA WHKJaMeHa, 2 
XaJIMHCKOH TpeyHXH, KOHCKHX 60O0B, OyBaHyH- 
4 ap. U3 muctbes yKa3aHHbIX pacTeHHi OCTpbIM 
OOOUHBIM CBeEPJIOM BbIpesasIHCb J[MCKH, KOTOpBIe 
TeM TIOMelaIHcb Ha BOJOMpOBOAHYy!O BOAY pH 
MHaTHOM TemMepaType B KpHcTasu3aTop, pas- ‘ 
JIeEHHBIM KpecTOBHHOM H3 IJlaCTMaccbl Ha YeTHIpPe ‘ ene ti rete nhc 
KTopa. B kaxKAbIH CEKTOP MOMellalOcb TO JECATH — nen persicum Lo) nemensGen 
CKOB, HMeBIUHX MOlayb OKONO 40 CM? HW BeECHB-  (4—5 tic. 1K—/) unpu cHub- 
AX B 3a€BHCHMOCTH oT OObeKTAa OT 500 Wo 2000 Mr. HoH (65—80 ThIC. 1K—2) ocBe- 
3 UETLIPCX HABeCOK [Be MOBTOPHOCTH CJyKUIN Giaaeges a—KapoTHH, 6 — 
JIIOTCHH, 6 — BHOJIAKCaAHTHH, 
HTpoJieM, a J[Be IWJIH B OMDBIT. Lgl ee edith 
VUcrounukoM cera HaM cryxusa amna 3H-8 
miHocThio B 500 Br. Jia mormomeHua uudpakpacHolt payualluu MbI 0- 
WaiH MexKy samMmowt MW KpHCTasIM3aTOpOM C AMCKaMH KpHCTaJM3aTOp C 
OTOUHOH BOAO, Kpucrammu3aTop C paCTHTebHbIM MaTepHaJIOM TMoMellaJIcs 
BTOPOH KpHcTasM3aTOp Cc BOOM, eM JOCTHTaOCcb NosepxaHue paBHo- 
pHOH TemiepaTypbl B TeyeHHe OMbITa; 34 BPeEMA SKCNOSHIMM KONeOaHUA TeM- 
DaTYPbI He MpeBbliiatH 2—3°. PasM4yHad MHTeHCHBHOCTb OCBeMLeHHA OCTH- 
laCb IlepeMellleHHeM KpHcTausaTOopa C AUCKaMH Ha pasJIHUHbIe paccTo- 
MA OT JlaMMbi. OcBelleHHOCTh H3Mepsiacb IIpH NoMoulH s0KcMetpa DAN. 
Kak oOMbITHble, TaK H KOHTPOJIbHbIe pacTeHHA Moce oMmpeseseHHOrO CBeTO- 
‘O BO3JelHCTBUA MPHOBEHHO (PHKCHPOBAJIMCb OXJIa2KJCHHbIM alleTOHOM B COcy- 
< J[broapa mpH Temmepatype —78°. OTHM ocTHraacb ObicTpad HHaKTHBAa- 
a cbepMenTos. AHasIH3 KapOTHHOHJOB MpOvsBOAMJICA TO MeTOAMKe, ONMCaH- 


1 B Hawleli craTpe (°). 
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Viz puc. 1 BuqHO, TO Cofep2KaHve KapOTHHa MH HEOKCaHTHHAa NOYTH HE 1S 
HAeTCA, B TO BPEMA Kak JIOTeCHH HW BHOJIAKCaHTHH oOHapyKHBaloT H3MeHeHHA a 
-TIPOTHBOMOJIOXKHHIX HallpaBJIeHHAX. 

Pe Tea bantated scceniedtBer ht Go tenets mioTeHHa MOBbIMAeTCA, a CONEps 
*KaHHe BHOWaKCaHTHHa MafaeTt. CyMMa MpouleHTHoro COfepKaHvA JUOTeHHA FH 
BHOMaKCaHTHHa Mp CcaOoH OCBeLeHHOCTH COCTaBAAeT (B cpeqHeM a 28 aHadl ; 
308) 56,5 + 0,9%, a MpH CHuIbHOH OCBeLeHHOCTH 56,1 + 0,9%. ae : 
Ke COMepKaHHA STAX KAPOTHHOHOB HSMeHHETCA OT 19,3 + 2,7% mpH cabori 
ocBemleHHocTH Jo 31,9-+3,1% Tp CHIbHOH OCBeIILeHHOCTH. 


% 

40 ‘eal 
35 co 
30 | 30 
25 2 = 
20 

510 20 40 60 65 100 120 mosc.nk ; O12 § 15 7) 
Ocbeumennocms IkCNOSUGUA 
Pue. 2 Puce. 3 


Puc. 2. H3ameHenwe pasHocTH CojepxkaHHA JIOTeHHa HM BMOJIAKCaHTHHa B 3aBHCHMOCTH OT HHTeH® 
CHBHOCTH cBeTa y UWHKsIamMeHa (Cyclamen persicum L.). Okcno3suuna 20 Muu.; J — onbit, 2 — KOH 
TpOsIb (B TeMHOTE) i 


Puc. 3. U3menenve pasHocTu cofep2xKkaHHA JIOTeHHa H BHOaKCaHTHHa B 3aBHCHMOCTH OT BpeMe 
OcBellleHHA y WHKNamMeHa (Cyclamen persicum L.). OcBemleHHocTb 65 ThIc. 1K 


NPHBeeHbI JaAHHbIe 11O HSMCHEHHIO PaSHOCTH MeK]Y MPOWMeCHTHbIM COJlep Ka HHEM): 
JIOTeHHaA H BHOJAKCAHTHHa Tipu cia6ol HW CHAbHOHK OCBeHICHHOCTH Y HEKOTOPBI 
pacTeHui: 

4 Tpic. WK 80 THIC.. aK 


Tpeyuxa caxamuuckan Polygonum sacchalinense 


F. Schmidt (cpeaHee u3 7 on.) a ae: 24,4 
Kouckue 606p1 Vicia faba L. (cpeguee u3 4 on.) 15,0 27,9 
OjyBaHuHk JleKapcTBeHHpI Taraxacum officinale 

L. s. 1. (cpeauee us 4 on.) 9,9 26,0 


Ha puc. 2 rpaduyecku us0OpaxKeHa 3aBHCHMOCTb H3MeHeHHA pasHocTy 
M@XK]LY IPOWeHTHBIM COJepXKaHHeM JIOTeHHa WH BHOMAKCaHTHHa OT MHTCHCHBHOCT 
cpeta. Kak BHHO H3 rpaduka, yxKe pH 5 THIC. IK 3aMeTHO yBemMUeHHe STOM 
pa3HOCTH, IpHYeM MaKCHMAaJIbHOM BeJIMYMHbI pasHocTb Jocturaet mpH 80 THIC. JK} 
JjanbHeiiiiee NOBbILMeHHe OCBeIeHHOCTH He IpHBOAHT K YBeMUeHHIO pasHocT 
Me@K]y MPOWeHTHbIM COJepxKaHHeM JOTeHHa H BHOMAKCaHTMHA. 


HHeM JIOTeHHA HW BHOaKCaHTHHa B 3aBHCHMOCTH OT BPeMeHH SKCHOSHILMN MPP 
CHJIbHOH OCBellleHHOCTH (65 TIC. 1K). Kak MoxKHO BUeTb, y2Ke | MMH. ocBenIe! 
HUA MOCTATOUHO JIA TOPO, YTOObI yYBeJIMUNTb ITY pasHocTb. MakcuMasbHol BeIH 
YMHbI pasHocTb ocTuraer 3a 15 MMH. OcBelleHHs. 

Hi3 puc. 4 BuqHO, YTO CHH>KeHHe OCBeMIeHHOCTH Mocme JelicTBUA BbICOKOE 
OCBELLCHHOCTH BbISbIBAeT YMEHbINeHHe PaSHOCTH JOTeHHa HW BUONaKCaHTHHa; # 
HaoOopoT, YBe/IMYeHHe HHTeHCHBHOCTH OCBeLeHHA TMocme MOBTOpHOrO cCHUKe 
HHA ePO BbISbIBAeT yBeM4eHHe STOH pasHocTu. M3 storo xe rpaduKa BUAHO 
uTO Jake 5-MHHYTHOrO NepHoya cmaGoit OcBeMleHHOCTH JOcTaTOUHO AMA TOrO 
YTOObI BbISBaTh OOpallleHHe mpouecca. | a 
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TakuM oOpa3oMm, Obicrpad HHAaKTHBalLua (bepMeHTOB HH3KHMH Temmepaty- 
IMH NOSBONMJIa OOHAPYKUTb 3HAYHTEbHbIe CIBHTH B COOTHOIMIeHHM sIOTeHHA 
BHOJaKCAHTHHA IPH CBETOBOM BO3JeHCTBHH Ha JIHCTbA pafa pacteuui. 


Puc. 4. Bausnne yepeqosanna MIPOM@2KYTKOB 

cna6oH (4 TbIc. mk —/) uw cHabHOf (80° ThIC. 

JK —2) OcBelgeHHOCTH Ha BeJIHYHHY pasHOcTH 

CoxepKaHHA JIOTeHHa H BHONaKCaHTHHA y ca- 
“AN XaIHNCKOH rpewxu (Polygonum sacchalinense 
— F. Schmidt) 


\ 


\ 


\ 


YU 


ee WS 5 90 = 0 mun, o 
OkCNOSUuUA ; 


IIpu yelicTBuHn cBeTa 6O/bUIOM HHTEHCHBHOCTH MpOHCXOAHT yBeH4eHHe Mpo- 
HTHOO COJepKaHHA JNOTeHHA H YMeHbIUeHHe MpOWeHTHOrO cosepKaHHnA 
OJlAKCaHTHHA, Mp COXpaHeHHH MOCTOAHCTBa CYMMbI HX MpoOleHTHOrO Cojep- 
AHHA. CHW2KCHHE HHTCHCHBHOCTH CBeTa IIPHBOAUT K OOpaTHomy apdekty. ITo 
SBOJIACT BbICKa3aTb TpeMNOOKeHHe O TOM, YTO B 3eJICHbIX JIMCTbAX HMeeTCA 
PMeCHTHAA CHCTeMa, PeryJIHpylollad COOTHOMEeHHE JIOTeHHA H BHOJAKCAHTHHA. 
)3MOXKHO, YTO 3TA CHCTEMA HMeeT OTHOIIeCHHE K TepeHocy KHCOposa B Mpo- 
cce dorocuHTesa. 


BotaHwyeckHii HHCTHTYT . Tlocrynus0 
Axkayemuu HayK CCCP 2 VII 1956 


IHTHPOBAHHASA JIMTEPATYPA 


1E. Pa6unosnuy4, Porocuntes, u. J,19514. 2 C.D. Dorough, H. Calvin, J. Am. 
em. Soc., 73, Ne 5, 2362 (1951), 3? 0. HW. Canomxuukos, H. A, BpoumrTed r- 
onosBa, T. A. Kpacosckags, A.H. Maesexkaa, Ou3non. pacr., 3, B. 6 (1956). 
1.U.Canoxuuxos, H. A. BpoumTentHtlonosa, T.A.Kpacoscexkaa, 
oxHMHsa, 20, Ne 3 (1955). 
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A. C. BAPAHEHKOBA 
MATEPHAJIbI K PACIIPEJEJIEHHIO MOPCKHX OKYHEH 
POA SEBASTES 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoecxum 3 X 1956) 


B mapte u anpene 1956 r. IlonapHbii HaydHO-HCCeqOBaTeIbCKMH HHCTH- 
TYT Mopckoro pbl6Horo xo3slicrBa Hu OKeaHorpaduu (IIMHPO) nposen pag uce| 
cneyqoBaHull c Tpaysepa «Poccua» B 3anaqHou uacTH BapenueBa MOps H BOCTOU-} 


Puc. 1. Pacnpezenenue mopekux okynelt B Mapte 1956 r. (ynop 3a 1 yac 
Tpanenun): 1—S.m. marinus, 2—S.sp., 8—S. m. infrasp. mentella, 4— 
S. viviparus 5 — 200 m, 6 — 400 m, 7 — 1000 m 


Hol wacta Hopspexckoro mops B palione or o. Meqpexbero qo JlocboreucKu® 
ocTposoB. HavOonbuiee BHUMaHHe ObI0 yeneHo H3Y4CHHIO MPOMbICOBOrOy 
paliona Konitosa, pacnonoxenHoro mexyy 71°20’ u 73°30’ c. m. uw 15 u 22) 
B. I. OcoOeHHo u3yyamch Te yuacTKH MOpA, Pre MOPCKOH OKyHb Sebastes may 
rinus infraspecies mentella Travin (4), wasprpaembtit pbl6akaMu «OKyHb C KIO 
BOM», CKallvIMBaeTCH B ampese-Mae B OombIIMX KONMYeCTBax. B yKa3aHHow 
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OacTH MOps ObIyIO CyenaHo 142 rpanenna TIPOMBICJIOBbIM 3D-MeTPOBbIM JIOH- 
BIM TpayioM. B HeKOTOpBIX yyacTKax, HallpHMep B BOCTOYHOK YacTu SanaqHoro 
fre700a, TPaeHHsA MPOKSBOAMIMCb BhepBble. B pesysbTare ObldI MOyYeH HOBBIT 
. er ae ERAN END Ie PaSJIHYHbIX BYOB MPOMBbICJIOBbEX H HETPOMbICJIO- 

; Hel€ H NO paclipeqeeHH1o pasHYHbIX (OPM MOPCKOrO OKYHA. 


\ 


Her yaona : 
° yAN Eauenup 


ae O 
JOA 


Aecarhn 


Tercatn 


Puce. 2. Pacnpegenenue MopcKHX OKyHeH B anpese 1996 r. (y0B ga 4 4uac 
Tpasenusa): 1 —S.m. marinus, 2—S.sp., 3—S. m. infrasp. mentella, 4— 
S. viviparus, 5— 200m, 6— 400m, 7 —1000™ 


Kpome TpeX H3BeCTHBIX [Ist CeBepo-BOCTOUHON yacTH CeBepHoit ATmaHTuKH 
»0pm — Sebastes marinus marinus Linné, Sebastes marinus infraspecies men- 
ella Travin u Sebastes viviparus Kroyer (?)—B  pafione Ma- 
tanr-Oanku y cepepo-sanayuoro moGepexbsa HopBeruu B ysoBax Tpasa BcTpe- 
HUCb OCOOH MOPCKOTO OKYHA, OTJIMYAaIOMHeCA OT THIMUYHBIX MepeyHCJIeHHBIX 
SOpM. OTH OKYHH MMe Ha HWKHEHM YeNIOCTH OyYrOPKOBUJHbIH KOCTHDIH mpH- 
aToK, 10 BeHUHHe MeHbINMH, yuem y S. m. infrasp. mentella, Ho 6omee 
aMeTHO BbIpaxKeHHbIi, yvem y S. marinus marinus. IIpu ananuse yaosa 
akHe OCOOH CpaBHUTebHO XOPOUIO BbIJeMAIHCb TO STOMY MPH3Haky OT [ByXx 
‘Ka3aHHbiX (OPM OKYHELi; OHAKO NO BHeIHeMy BUY, a TakKe MO BeHYHHe 
-oKpacke OHM ObIlmH Oomee cxogHbI c S. m. marinus. XapaKTepHo, 4To 
-cepepy oT Maanr-6aHKH 9TH OKYHH B HallHX ysOBaX He Obl BCTpeueHbt. 
“OIbKO B OJHOM Caty4ae B BapenueBom Mope Ha rpaHuule DuHMapKeHCKOH CaH- 
uc Hoppexckum 2xKen060M Ha 71°14’ c. wm. 4 30°27’ B. A. 7 Hl na rayOune 305m 
MpHyOHHasa Temuepatypa 4°) B Tpa nonao 15 Takux oKkyHel: 1] camuoB vw 
-CaMKH, pasmMepamu oT 44 jo 51 cM. , 

CnefyeT OTMeTHTb, 4TO pacmpefemeHHe MOpCKHX OKyHeH B pa3HUHbIe 
e30HbI roa HeowMHaKOBO. B yacTHOCTH, MpHBOAUMOe Ha KapTax (puc. | n 2) 
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” pacnpeyeseHue OKyHel XapaKTepHO JIA BeCeHHerO BpeMeHH, B ApyrHe CesOHpI 
royla pacipeyeseHHe HX HHOe. 0 ae 
| Pagmepbl MOPCKHX OKYHeH, BblIAaBJIMBaeMbIX B MapTe HM allpewie BO BCeH O0- 
cneJoBaHHoli oOacTHNWMops, upuBeseHb! B TAO. 1. Kak BuqHO 43 TaO/MIUBI, 


Ta6Omauna 1 


Pacnpegesienue MopcKHx OKyHeH MO pasmepaM (B %) 


IauHa Tea p CM Se came ms - au. er S. viviparus 
caMIbl | caMkH CaMIbI caMKH caMILBI | caMKH CaMILbI | caMKH 
10,6—14,5 + — = — + — 9,8 
14,6—18,9 0,1 0,3 = = 0,1 — 29,4 
18,6—22,5 1,4 2,4 Ss 0,6 0,6 1,0 49,0 
22,6—26,5 3,4 6,5 0,7 0,6 ek 2,0 1458 
26 ,6—30,95 14,3 10,8 26,8 6,0 5,4 0,0 = 
30, 6—34,5 17,6 Ora 37,0 del rd 18,4 15,9 Se 
34,6—38,5 18,7 20,7 18,9 20,4 34,1 18,3 = 
38 ,6—42,5 16,2 16 10,4 23,8 38,8 46,5 == 
42,,6—46,9 1250 45,1 2,9 21,4 2,0 eS == 
46 ,6—50,9 ee! 444 39 13,5 Od 0,4 = 
90, 6—54,95 2,0 Bil 0,2 0,8 ose 0,1 ss 
04,658 ,5 2,4 Bot = 0,8 = 0,1 = 
58 ,6—62,5 0,6 2,2 = 0,4 = + — 
62,6—66,5 0,3 1,4 aes — — + — 
66 ,6—70,5 0,9 0,9 = ase a — oe 
70,6—74,5 iba) 0,6 — — a Soe <a 
74,6—78,5 0,8 0,6 = =e a a — 
78, 6—82,5 0,2 — — — — — == 
Uncso v3mepeH- | | 
HBIX OcOOeH 13058 1470 433 487 16653 7462 of 


IIpumeuauue. 3yHak + o3HauaeT, UTO BCTpeyYeHbI CEHHHYHbIE OCOGH. 


TOIbKO. S. viviparus pe3kO BbIeAeTCH cpequ ApyrHx opm CBOHMH ma 
JIbIMH pasMepaMH. PasmMepbl TpeX OCTaJIbHbIX (OPM OKYHeH CpaBHUTebHO 6.1H34 
KH. HanOoviee pacTanyTbii pay uv Oomee Kpynuble ocobu HaGmoqaiwtTca y S. m 
marinus. CaMbli KPyNHbIH BCTpeyeHHbIM HaMH 9kK3emMaap S. m. marinus uMed, 
B WwMHy 82 cm, S.m.infrasp. mentella 66 cm u S. sp. 62cm. 

Tpanenua, nponsBeyenubie Ha Mananr-OaHKke 8—9 IV Bo Bpems _peiic 
Tpaysmepa «Poccua» Ha pa3HbIX riyOuHax ToKa3amu upeobmaqanue S. m. ins 
frasp. mentella na Oonbmet ryOune. Ha menbueli rmyOnne Ooubuie BCTpeyascs 
S. viviparus, a S. sp. u S. m. marinus 3anMmasuH mpomexkyTouHoe Nom0%KeHHe.! 
To >ke MbI HaOO aH B TOM palione uM BO Bpema 12-ro pelica 9K CHU LHOHHOTO, 
cyqua «Capatos» 9 IV 1947 r., korqa Ha rayOuHe 240—260 m B ynoBax mpeo6- 
Jaqamu S. m. marinus, a Ha ray6une 330 m S. m. infrasp. mentella. Tak 2xxe 
KaK WH B anpeme 1956 r., Tora npeoOmalanH caMKu, OcoOeHHO cpequ OKYHE 
S. m. infrasp. mentella. [Ipuyonnasa TemnepaTypa Bomb B MecTaX TpaseHHA ¥ 
B 1956 r. u B 1947 r. 6bina, MpHMepHo OAMHAKOBa M KoMeOaNacb B 3ABHCHMOCTHI 
oT rayOuubl oT 5°03’ go 5°65’ B 1956 r. uw of 5°12’ yo 5°75’ B 1947 r. | 

HavOonbumit uuTepec B H3y4aemoli OOnacTH Mops MpegcTaBan Sanaqupiitl 
eNO, Te, KaK BbIACHHJOCb, B QOBOMbHO OOMLIIMX KOMMYeCTBAX BCTPetaucsl 
S. m. infrasp. mentella. NockonbKy TpaneHua mpoBoqumuch riaBHbIM oOpa4 
30M Ha ryOunax cppiue 400 M, B ymoBax, ecTecTBeHHO, npeoOmayan S. m. in 
frasp. mentella,S, m. marinus na 9T#x rayOuHax BcTpeyanca eqMHuuHo. Oco-) 
OeHHO Mago ero OblNIO B patione 3anaquoro x%xeNOba UB patione Konpirosa. 
Ofuako, Kak TOKO TpaseHua Jenanucbh Ha MeHbuUIelt ryOuHe, Tak cpasy 2e, 
flake B palione Konbitopa, yBenMuMBanoch YnCNO Ocobel 3TOL tbopmpr. Bee 
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i) 


siTpevenuble B SanaquoM x%xen06e u B palione Konbitopa oco6u S. m. marinus 
IIH TNOJIOBO3pebIMH CaMIjaMn. 


XapakTepHo pasmHyve B pacnpeyelenun TOIOBOSPeJIbIX CAMILOB H CaMOK 


)m. infrasp. mentella. Camku uncuenno mpeoOayaiu Ha OosbUIMX rryOunax, 


if 


y PeKaJIMCh towKHee OT CKONCHHH CaMioB (puc. 3). TlocKoubKy B 9TO BpeM# roja 
OKYHA HaOMO{aNHCb BepTHKaIbHbIe MHTpall WB HOUHBIe YacbI YJIOBbI B OJI- 


4 


yNOB 3A 1 YAC TPANEHHA. 
- Het ynosa 
O fo 20 axa. 


'@) 20100 sus. 


Caswe 1000 exsa. 


'e Ao 500 eee Caner 


fons 1000 on A 


Pue. 3. PacnpegeseHHe nomopospembix okyHeH S. m. infrasp. mentella pas- 
MepoM cBplilie 34 CM, B MapTe-ampese 1956 r. Mo ymoBaM B CBeT0e BpeMa 
cytok; /—200 m, 2— 400m, 3—1000™ 


MX HW TEX 2Ke MECTAX CHWKAJIMCb, YTO NOJTBEPHIOCb paboTaMH B pelice Tpayste- 
a «Poccusa», JaHHble MO pacipefeeHHI0 MOMOBOSPeIbIX OCOOEeH aloTCA TOMbKO 
0 yJIOBaM B CBeTIOe BpeMA CyTOK. AHAJIH3 NOJIOBOSPeJIbIX CAMOK T10Ka3aJ1, YTO 
'patione KOHTHHeHTasbHOrO CBaJa 6OJIbIIHHCTBO CaMOK COjIep2KaJIO 9MO PHOHOB 
| JIMUHHOK Ha Ooee MO3IHeH CTAHH pa3sBHTHA, YeM 9TO ObIIO B BOCTOUHOH YacTH 
ceo6a HW B Oosee CeBeEpHBIX yuacTKax paliouHa KonpiTropa. OTH MaTepHaJIbl yOeK- 
aloT B TOM, 4TO OTMeT sHUHHOK S. m. infrasp. mentella mponcxoguT B toro-3a- 
ajiHOl YacTH paliona KonpiTosa H K Wry OT Hero, B 30H€ KOHTHHEHTAJIbHOrO 
Bana. IIpompices B palione Konbiropa B HacToAljee BpeMA Oeper Mpenmywie- 
TBEHHO CaMIIOB. 


TlonapHbli Hay4HO-HcCmIeqOBaTebCKHH HWHCTHTYT Ilocrynusio 
MOPCKOrO PbIOHOTO XO3AiiCTBa H OKeaHorpapuH 27 1X 1956 
r. MypmancK 


WMTHPOBAHHAS JIMTEPATYPA 


1B. HW. Tpasaun, DAH, 27, 4, 741 (1951). 2 A. Tl. An aApuawes, Pid Ce 
2pHEIx Mopeli CCCP, 1954, crp. 330. * B. B. Bemesepos, Tp. IIMHPO, 8, 236 (1941). 


AT 


Jloxaagn Akagemun nayk CCCP 
1957. Tom 113, Ne 2 


IKCIEPHMEATAJIBHAA MOP@OJIOLHS 


JI. B. MOJIE)KAEB, A. H. MATBEEBA w H. A. 3AXAPOBA 


| 
BOCCTAHOBJIEHHE YJIAJIEHHbBIX YACTEM BOJIBILUX | 
NOJIYWIAPHH FOJIOBHOrO MO3rA. Y MJIEKOMATAFOWWX | 


(I1pedcmaeaeno axademukom JI. A. OpOeau 8 XII 1956) 


YkKopeHuocb MHeHHe, YTO HepBHad TKaHb POJOBHOTO MO3Ta MJICKOMMTAl 
ILMX XKMBOTHBIX H YeOBeKa He clocoOHa K BOccTaHOBJeHH.[lomy4eHHble OKO) 
mo 100 mer Ha3ay, JaHHble 0 BOSMOXKHOCTH pereHepallHH HEpBHOM TKAaHH FomoB} 
HOFO MO3ra Y IITHILH O6e3bAH MO3qHee ObIIM NOABeprHyTbl COMHeEHMAM, HM ObIUIG 
CllelaHO 3aKIIOUeHHe, YTO BSTHX CyYadX MMeeTCA paspacTaHwe HeHporviuE 
a He HepBHBIX KeTOK. 3a NOcMeMHHe FOfbl NOABUJCb JaHHble, YTO y KPO 
KOB (7), a y JOWayel npu HyTTaIHose (°) MOXKHO BUeTb KAPTHHbI AMUTO3A B HEPE 
HOH TKaHH KOpbI SOombumux nomymapun. M. MW. Edpumos(*) noKa3sas BO3MO*KHOCT 
IIPWKUBJICHHA TOMOMAaCTHYeCKH NepecaxKeHHbIX KYCKOB OOJIbIUHX NOJMyWAapHi 
y KpbICAT, XOTH pereHepallMu NOBper%KeHHOrO MO3ra OH He HaOmiogan. A. Bf 
Koray u T. B. MUBanuukopa (°) NoKa3av, TO IpH ABYCTOPOHHeEM yJaJieHHii 
3ATbIIOUHBIX OGsacTeH OObINMX NOMywWapHH rosOBHOrO MO3ra y KOTAT Tpoy 
HCXOJUT MOJIHOe BOCCTAHOBJIEHHe 3pHTebHOK (yHKUMH WM MCTHHHOM HepBHO! 
TKaHH Mosra, TOra KaK Y B3POCJIbIX KOCK STHX ABJEHHM He HaOmOfaeTcs} 
Ho B 9TOM KpaTKOM COOOMLeHHH, HMeIOUIeEM TPHHIWNHaslbHoe BamkKHoe 3Ha¥dek 
Hue Jia OMOMOrHH, ABTOPbl He OMHCbIBAIOT METOAHKH OMepalluH UW He MPUBOK 
AT WaHHbIX Mopdomornyeckoro uccNesOBaHHUA, a | 

B vTeyeHve MHOrHX JIeT 3aHHMaxHCcb BONpOCaMH pereHepallHH MBI, eck 
TeECTBEHHO, CTP€MHJIHCb OOpaTHTb Oosblloe BHHMaHHe Ha PpOJlb HepBHOH) 
CHCTeMbI TIpH pereHepannu (® 17). B 1948 r: Mpr Hauamu paspa6oTKy Bompocé 
O BO3MOXKHOCTH pereHepallHH CTPyKTYpbI H PYHKWMM HEPBHOM TKAHH TOOBHOre 
Mosra Y MJICKOMHTaIOWIHX, MHTepecyxACb YwlaBHbIM OOpa3s0M ABJIeHUA) 
MH Tak Ha3bIBaeMOM KOPKOBOH CJlenoTbl y yemoBeka. B utome 1954 r. MbI nowy) 
UHI BO3MOXKHOCTb BEPHYTbCA K HHTepecylolllemy Hac BoMpocy MH MOcTaBHTy 
HEKOTOPbIe ONbITbI Ha OesIbIX MbIMWAaX H Kpbicax, HU 3aTeM Ha KOIIKaX H COOaKax| 
Bompoc MbI CTaBHJIM B IJIOCKOCTH 9KCHepHMeHTabHOM MopdomOrHu, CTpeMsAchl 
BbIACHHTb YCJIOBMA, Mp KOTOPbIX MO%KHO ObIIO Obl NOWYYHTb pereHepalluk 
H€PBHOM TKaHH FOJIOBHOrO MO3sra y MseKoMNTaoMlux. Bonpocn cu3snonoruih 
HM THCcTOreHe3a pereHepMpoBaBlueH TKAHH JOJIKHbI ObITb OCBeIeHbI Mos qHee} 

Beero 3a 21/, rogqa HaMM ObIIO MpoonepHpoBaHo 165 2%KHBOTHBIX; H3 HID 
25 norvO0 nocie onepalMu, ocTranoch jaa yuera 140: Bspocmbrx mbnuell 
30, MblluaT B Bospacte 9 jHel — 6, B3pocmbIx KpbIC—24, KpbICAT B BOS 
pacre 3 — 17 jnet — 43, menaT 23-qHeBHEIx — 3. Bspocapie Mbit 
3a0uBaucb Ha 10, 20, 30, 45, 60 u 82 yen»; Mpmmmata Ha 32 u 60; B3pOCJIbIe KPBbICB 
Ha 30, 62 u 90; Kppicata Ha 7, 10, 20, 30, 60 u 96; Korata na 1, 2; 35, 45,439 21 
30, 45, 60, 93, 117, 124, 137, 150; menKu Ha 86 ZeHb mocne onepaunu. Ducror 
mornueckad OOpadorka Beach NO MeToxy BubmioBcKoro B Mo_uduKkannn ByKé 
M Oomee yqauHo mo Kaxamio, a Takxe remMaTOKCMYmMH303HHOM. Bcero ObWi 
oO6paOotan 41 o6texrt. 

Meroquka onepaluu B OCHOBHOM Opiia ofHOTHMHa. Toy Sup HBIM HapKo30M 
I€PCTb Ha KO2XKe POJOBbI KUBOTHOTO yfasiAaCb. SATeEM B YCMOBUAX CTepHJIbHOCTH 
Koa Paspesalacb MH OOHaxKacA uepen. B TeMeHHOM KOCTH, He 3aTparuBar 
CHHYCOB, IPH MOMOUIM CKaJIbIeIA WIM MMIOUKM BbIPesasicA npAMoyrodb) 
HbIM KYCOK KOCTH B Bue OyKBbI IT, KoTopbIii Ha HaKOCTHHUHOL HOMKKe OTKHIM 
BalicA Biepel HM BOOK, KHapyxu. Jlanee Jenanca paspes B TBepAOH Mosrol 
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HM OOOMOUKe, MPAMOYFONbHbIli HIM TpexXyroMbHbIli MOCKyT KOTOPOrO OTBOAHJICA 
CTOPOHY Y B3pOCJbIX MBIWell H KPbIC, a TaK%Ke y KOTAT HM WeHAT; Y MbIUAT 
| KPBICAT MOSroBbIe OOOMOUKU BbIPesaMHCb BMeCTe C KOCTbIO MH COXpaHAHCb 
hl Hel. Jasee TOHKHM CKaJIbIeJIeM Ha pasHylo TlyOHHY BbypesalicA MpsAMo- 
/OJbHBIM KyCOK OoMbUIMX NOMymapHi. Kak mpaBuso, y *XMBOTHBIX, OCObeHHO 
QKOTAT HW WCHAT MOcMe NOpaHeHHA YepenHbIX KOCTeH, HO PaBHbIM OOpa3som 
PSPOBbIX OOOOYeK MH COCyAOB MO3ra, OTKPbIBAIOCh CHbHOe KpOBOTeYeHHe, 
TOpoe OCTaHaBJIMBaIH TaMmMo- 
MH, MbBIIIMeH HAH KpoBoocta- 
\BJIMBaroulHMH cpejcTBaMH. Oun- 
/2HHaA paHa 3aKPbIBaslacb y KO- 
TH WHAT MO3rOBbIMH O6oJI0U- 
(MH, Kpax KOTOPBIX CUIHBaJIHCb, 
y KPbICAT H MbIMWAT KOCTHBIM JIO- 
YTOM, Ha KOTOPOM wJlexkKasu 
3roBbie OOoN0UKH (MOcme_qHHeE 
»CTATOUHO XOPOLIO MOryT ObITb 
(PaHeHbl Ha KOCTHOM JIlOCKyTe 
bKO Y KPbICAT MH MbllaT). 3a- 
BIT Je*eKT MO38ra MO3POBbIMH 
ONOUKAMH yylaeTcH jJlalekoO He 
) BCexX cyryuanx. Mexxyly Tem ocy- 
2CTBJIEHHE STOH ONepallHu HMeeT 
WIBIUOe SHAYeHHe MIA UCxXoOsla Puc. |. Mosr xppicbt yepes 90 qHel” nocae one- 
mbira. .Haunyummi pesyabTaT pal\HH: @ — OTCYTCTBHe pereHepallHH y B3po- 
A MOvyyeH pH yasenun yya- CJIOH Kpbicbl; 6—pereHepauHaA y 5-HeBHOrO 
(KOB MO3ra 43-0 MO3rOBbIX pPRESERS 
Homovek yepe3 MaJICEHbKHH pa3- 
'3 B HUX. Cryuan rHOeM XKHMBOTHDIX ObIJIH CBA3AHbI C CHJIbHbIM KpOBoTeye- 
iM H KPOBONOTepAMH. ‘BbilxKHBINHe 2KHBOTHBIC MO BHEWIHeMy BUY U MoBese- 
410 HHYeM He OTJHYAIHCb OT KOHTPOJIbHbIX, HeEOMe€PpHPOBaHHBIX. 
| Y B3pocsbix MbIIUeH B KOHTpose, T. €. pH HaHeceHuN Mpoctoro jedeKra 
»0 ca1yyaeB), pereHepall\wH HePpBHOH TKaHH OOVJIbINHX MOJylWapHli He MpoHucxo- 
iT, XOTA CO BpeMeHeM Kpasw JedeKTa HeCKOJIbKO crviaxKuBaloTcA. I1pH TaKor xe 
lepallHH, COMpOBoxAaeMOH FOMOMJAaCTHYeCKOH NOACaqKOH KycouKa Mosra 
DJL KOXKy FOsJOBbI B CTOpOHe OT OGsacTH JedekTa MO3sra, YTO MpOH3BOAHJIOCb 
A CTHMYJIAUMH pereHepalHH MO3ra, BOCCTAHOBJICEHHA HeEpBHOH TKaHH Tak2Ke 
PNYYUTb He yAasocb (10 cayyaes). Pomonsactuyeckan Tepecayka pa3MeJibyeH- 
fi MO3rOBOH TKaHH B OOracTb Je*eKTa Take He Jala NOMOMKUTE IBHOTO Pe3YJIb- 
ira (10 cmyuaep), XOTH NO KpasxM H Koe-rje Ha He paHbl ObINO BUAHO paspacta- 
4e HepBHOM TKaHu. B AByx NocMeqHUX CepHAX OMbITAa Obl0 BHAHO, YTO Ha 
) [eHb Tlocue OMepallHH MH Mo3sqHee B KOpe roJIOBHOFO MO3ra IIPOHCXOMHT ABsMe- 
4e perysAWMH: XapakTepHble COM HeEpBHOM TKaHH B OOMbIIHX NoWywapuAx 
osra He OOpbiBaloTca y KpaeB JecpeKTa, a IaBHO OlyCKaloTcaH K ero WHY, H 
Naa JecsbeKTa IPpHHUMAICT BU HOPMAaJbHOM MO3POBOH TKaHH, XOTA pocTa HepB- 
oH TKAHH B OG/AaCTH NOBpexkeHiA He MpoucxoyuT. Y B3pocbIxX KpbIc pereHe- 
AHH He TPOWCXOAUT HM MIpM MpocroM ylameHuu KycKa Mosra (15 caydaeB 
ic. 1a), HM pu yanenuu u MepecajKe B eeKT TKAHM OOJIbUIMX NOyWapHH, 
SATOH OT HOBOPOMKACHHBIX KpbicatT (9 CilyyaeB), XOTA B NocmeqHeM caryyae 
OouIbIUMe KYCOUKH HepBHOl TKaHH MOryT NIpHxKuBATbCA. Y B3POCBIX MbIWeH 
KPBIC MOJYYeHHbIe Pe3YJbTATHI OMbITOB HaOMOAaMUCb MPH NOJIHOM WIM YacTHy- 
YM ylasleHHU ceporo BellecTBa H He3aBHCHMO OT HaHYMA WIM OTCYTCTBUA 
.8POBLIX OOoN0GeK B OONaCTH edeKTa. 
| Y xppicat xe BY crlyyaax 13 35 pH ONpeAeJIeHHbIX YCMO3HAX OMbITa — OUH- 
CHUM paHbl OT KPOBH HM COXpaHeHHM MOSTOBbIX OOONOYeK — Mpoucxousa 
reHepallua HepBHoOl TKAaHM romoBHOro Mosra. MakpocKONHuecKH BUHO, YTO 
4 MecTe GoubUIOrO IpAMOYrOsbHOrO feekTa B MOsTe MMeeTCA TKANb, HEOTJIH- 
oS OT OKpyKalolleH TKAHM MOSTa, TOJIbKO B 3aHeH YacTH oOmacTu jedexta, 
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rye OH, KaK IpaBuo, Oprpaer Oosee rilyOokuM 4 rye TpyAHO pe ea itne a 
HOM JIOCKyTe MO3sroBble OOOMOYKH, MMeeTCA rayOoKoe | BaBJIeH eu P - 0} 
Muxkpockonuyeckoe HCCefOBAHHe MOKAa3bIBaeT, ITO B 3TOH YacTH Jed Pers eh 
pallu HeT M UTQ YaGTO TaM BCNeACTBHe CHJbHOTO BHyTpHyepenHoro jk 1H 
HMKeIeKalllve WACTH MO3Ia BHINAYMBAWTCA Hapyxy. Tam Ke, rye 10 — | 
BUY MOSr B OOacTH JesbeKTa HEOTAMYHM OT OKpy2KarollleH TKAHU Mocha, oa 

pupyer HepBHaa TKaHb. Hopoo6pas0BaHHad -TKaHb ACHO OT’paH ie 
cTapolt HepBHOH TKaHH B MecTax paspesa, Te o6pasyerca Me3OrJ a ~" 

pHpOBaBllaA TKaHb Ha cpesax cBeTJIee CTapOu TKAHH Mosra, Tak Kak - : 
JMTCA MCHbIe HEPBHBIX HU HeMpOrmvasbHblX KJIeTOK HeEPBHbIX BOJIOKOH H Y | 


Puce. 3. Boccrahopmenne OOsbLINX NOymMapuHu y KOTAT Mocue yyaneHuaA 1-H, 2-H u 3-H 
JLYTOBbIX H3BHJIHH: a — uepes | JeHb Moce onepayHH; 6 — yepe3 31 eHb MOCse OMepa- 
WKH; pereHepupywT 1-c, 2-a wu 3-a AyroBble H3BHHHbI; 6 — yepe3 60 AHeH Mocae one- 
palluu; perenepupyrT |-a, 2-4 u 3-9 yroBble H3BHIHHbI; 2-4 WyroBad H3BHJIHHa B ABYX — 
MecTaxX TomepeyHO ToBpexkeHa WIBaMH, HaJIOMKeCHHBIMH Ha TBEPAY!O MO3TOBYWO OOOONKY — 


ObIBaeT HHOe pacnooxKenve c0eB (puc. 2a). B sTOH TKAaAHH HMeIOTCA HaCTOS 
ue NHpaMvyHbIe KeTKH (pvc. 26). Y Kpbic M MblllieH NOBepXHOCTb OoOVJIbUI 
NOyWapHi poByad, 6e3 U3BHJIHH. OTpOcTKH HEpBHbIX KJIETOK H HEPBHbIX BOO 
KOH Ceporo BellleCTBa KOPbI HAYT NepMeHAHKYJAPHO K NOBepXHOCTH OOJIbUIHX TIO! 
JylapHi, a BOOKHa Oesloro BellecTBa MapasembHO eH. PerenepauwaA HepBHOM" 
BeULeCTBAa HJ€T B CEPOM BeulecTBE CO Ha, a He C OOKOB JlecbeKTa, 10 XOJy HepBHbl 
BOJIOKOH, MepleHAHKyJIApHO K MoBepXHocTH Mosra. Ec cepoe BellecTBO TOs 
HOCTbIO yJlasleHO H HO JetbeKTa MOKPbITO TOJIbKO OesbIM BeLLECTBOM HIM eCuE 
yAaseHa BCA TONMULa KOPbI JO *XeyouKa, pereHepallMH He MpOMCXoMu’T. 

V3 43 onepaunit Ha KoTATax B 27 cay4anx Mbl TakxKe HaGwlOfamH pereHepa 
UHIO HEPpBHOM TKaHH H3BHJIHH KOpbI OObINMX NomywapHH romoBHoro Mosra 
Pasmep H MOJIHOTa pereHepallHv 3aBHCeH OT COXPaHHOCTH MO3POBbIX O6O0UE! 
M OTCYTCTBHA KPOBAHBIX CrycTKOB B OOsacTH jedeKta. JlehekTb! pa3smepor 
15—20 < 12—15 mm u 3—5 MM B rvlyOuHy, 3aXxBaTbIBalollve 3. AyroBble H3BI 
JIMHbI (KpaeBylo, CYNpacHbBHeBY H HafCHJIbBMeBy) (pic. 3a), 3HauHTeIbHO 
nouTH B | 1/, pasa yMeHbulatoTca yepes 4 AHA MOcse ONepallu 3a CueT CTATHBAHHy 
Kpaes Jecbexta. Uepes 15—21 yeub nocme onepalluv BUAHO, Kak CO Ha U OT Kpaek 
paHbl HauMHaeTCA pereHepallWA HepBHOH TKaHH u3BuIHH. Uepes 30—45 que 
Nocie OMepalun JeeKT MOUTH BeCb 3aNOJHACTCA HEPBHOM TKAHbIO Y3KHX HOBO) 
oOpasOBaHHbIX H3BHIHH (puc. 36). Uepes 60 u 90 quel nocme onepauuu HOB 
oOpaso0BaHHasd TKaHb XOpolwlo pasBuTa. OnepupoBanHoe nosyuiapue MeHbIll 
HeonepHpoBaHHoro. ObsiacTb yetbeKTa 3aMeTHa, OCOOe€HHO B TeX MecTax, Pf) 
ObIIM CrYCTKM KPOBH, Ha MeCTe KOTOPHIX B JaJIbHelINeM BOSHUK pyGell, HIM HaxG 
\HJIMCb WIBbI B MOSrOBbIX OOON0UKaX (puc. 3e). locme orqeneHusa OT cllaek C TBeP 
oH MO3sroBoli OOONO0UKO NOBepXHOCTb MOsra B OGsacTH JedekTa ObiBaer HEpOk 
How. Tucronoruuecki pereHepvpoBaBllad HepBHad TKaHb MOOKe HOP 
MaJIbHOH WM UMeeT THNMHMUHOe cTpoeHne (puc. 4). | 

Y WlenAT TakxKe HaOMOJaach pereHepaluA HePBHOL TKAHH MO3ra, H MBI 
MOrIH HaviTH jlecbekTa B OOACTH ONepallMu, KOTOPbIi Obit HaHeceH Kpyra 
A4T4 


KI 
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| 2. Tlonepewniit pa3spe3 pereHepHpoBaBleH HePBHOH TKaHH OO/IbINOrO NoOMyWapHA y KpbICeHKa yepe3s 
jHeli Mocjle onepauHnn. Mmnpernanna cepe6pom no Kaxasmtwo: a—ox. 4, 06. 8; cTrpemKamH moKka3aHa 
30Ha pereHepauHH; 6 — oK. 10, 06. 40. Bonbmiaa nupamMHyHad KeTKa 


HepBHOH TKaHH 
| Tlocle omepawHH. Oxpacka 
no Kaxamo. OK. 4,06. — MuKpoHsioMHHap 36 MM 


Puce. 4. Ilonepeunpii paspes yuacTka pereHepH poBaBilleli 
6oNbUIOrO NOMyWAapHA y KOTeHKa Yepe3 124 HA 


. 113, Ne2, JI. B. Mlonexaes, A. H. Matseezpa  H. A. 3axapoBa 


ss 


s1aHOM J\HaMeTpoM 5 MM Ha 2—3 MM B rvlyOuny. Y KOTAT HM MensAT 
pa OoMbWIMX Nosymapult cnowKHee ycrpoena, ueM y MbIUeli H KpBIC, UMeeT 
/orO H3BUMH HW Ooposy, H perenepallua ee MpoTeKaeT MHaye, YeM y KpBICAT. 
‘Perenepayua HepBHol TKaHH OombIIMX MomyuIapHit Mpougxo_UT B UNCcTOLI 
ie, Te HET KPOBAHBIX CryCTKOB, HM TOJIbKO Np HasHYHH B OOMacTH jecdbeKTa 
|SPOBLIX OOOMOUeK, KOTOpPbIe HFpalor GOJbULY1O POWb B NHTAHHM WH BOCCTaHOB,Ie- 
H HepBHot TKanH. V3 murepatypHbix Jannpix (', 2) nu HauIHx coOcTBeHHBIX 
‘JI€OBaHHli Mbl 3HaeM, UTO OKPOBHble KOCTH Yepel#la y ICHAT, KOTAT, a TAK?Ke 
POCJIBIX KPOJIMKOB XOPOWO pereHepHPYIOT, HO TOKO MIpH HasMUMM TBepoli 
SPOBOH OOoNOUKH. Y TPHTOHOB HM aKCO/OTJel KOHEUHOCTH HM XBOCTHI XOpPOLO 
C€HHPHPYioT IPH HaJIMYHH Ha aAMMyTalMOHHOM paHeBOH MOBepXHOCTH SNHTeIHA 
jd pereHepupyior, eclM pana samuTa Koxell (3,1°), Bo pcex sTux cryyanx 
‘eHepalluA OPraHOB 3aBHCHT OT OMpeeIeHHbIX B3aMMOOTHOIeCHHH TKAHEBbIX 
PMeHTOB B oOuare HOBOOOpas0BaHHA, a TaKxKe OT HX (bu3sHOMOrMYeCcKOrO 
eTOAHHA. OObIYHO 2%Ke IPH yaJIeHHH yUaCTKOB TOOBHOFO MO3ra MOSrOBble 
PIOUKH MOMHOCTbIO yananuch (°, +4), [IpH stux ycOBuAxX HepBHand TKaHb 
}IDINMX NOyWapHi pereHepHpOBaTb He MOET axe y OVCHb IOHBIX MKHBOTHBIX. 
) Bonpoc o pow MosroBbIx OGom0¥eK B pereHepallHH HepBHOM TKAHH FOuOB- 
0 Mosra y MJICKOMNHTAIOUIHX OU€Hb BaXKeH HU TpeOyerT abHelillell 3KcHepH- 
|dTaJIbHOM paspaOorku. 

Bcero bi HaOmojamu 38 ciyuaeB pereHepalluu: y Kpbicat — 9, y KoTAT — 
iM y wensat — 2, Hecomueuuo, 4TO NpOUeHT pereHepalMH MOxXeT. ObITb TOBEI- 
H H, BepOATHO, oBeyeH Jo 100% cuyuaeB, eCIH pH MocTaHoBKe oOmbITa 
2CTb YKa3aHHble BbIe YCJIOBHA, 3HAYCHHE KOTOPHIX MbI He 3HaJIH J{O OMbI- 

WM YCTaHOBHJIM JIMWb B XOJe HCCIeqOBAaHHA. 

Takum oOpa30M, MbI yOeHJIHCb, YTO MO3P MJICKONHTAIOWHX MOYHHAeTCH 
(MM 2Ke€ 3aKOHAM pereHepallHH, KOTOPbIe HAM MH3BeCTHBI JIA pereHepallHy 
lyrux OpraHOB X%KHBOTHbIX, — B YaCTHOCTH, 34KOHOMEPHOCTH OHTOreHeTHyeC- 
TO H38MeHeHHA pereHepalHoHHol cnocoOxHocTu. H3pecrHo, uTo yrTpaueH- 
10 pereHepallHOHHy!IO .cMOCOOHOCTbh KOHeUHOCTelHl y JIArylueK H AMepHIl 
2%KHO HallpaBJIeHHO H3MeCHATb HW MOJyyaTb NOJHYIO HH YacTHYHYy!0 
ireHepaulwio opraHa (1%). QtTo oOcTOATebCTBO MOSBOAAET MPeMOJOXKUTH, 
/2 MOXKHO paspaboTaTb MeTOJbI BOCCTAHOBJICHHA HepBHOH TKaHH FosOBHOrO 
3ra VY BS3POCJbIX MUJICKOMHTAIONIHX, Y KOTOPbIX pereHepallHH jake pt 
HMM YKa3aHHbIX BbIlle YCJOBHM oOMbira elle He yaJlOCb MOJYYHTb. 


BbBO J bI 


1. Heppuasz TKanb OOuIbIUHX NOMyWapHi TOOBHOrO MO3ra Yy B3POCJIbIX MJle- 
muurarouyax He pereHepupyeT, HO pereHepHpyeT B PpaHHeM BospactTe y KOTAT, 
‘HAT H KPbICAT. J 
| 2. Ycnosuamu pereHepallui HepBHOM TKaHH OOJIbIHX MOyWiapHu y IOHbIX 
/EKOMMTAIOMUX ABJIAIOTCA: COXpaHeHHe YaCTH HePBHOTO BelllecTBa KOPHI, Ha- 
lgve MO3FOBbIX OOON0"eK MH OTCYTCTBHe CryCTKOB KPOBH H pyOIOBOH TKaHH 
o6nacTH pauBl. 


VucrutyT MopomorHvH KHBOTHBIX Tlocrynusto 
um. A. H. Cesepyosa Axagemun Hayk CCCP 6 XII 1956 
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E. M. 3JIOTHHKOB 


PELWLENTOPOB KO)KH Y JETEM 


(I]pedcmaeaeno axademuxom JI. A. Op6eau 25 X 1956) 


Visyyenve pom xomofoporo’ dakTopa B NaToreHese MHOrHX 3a0oeBaHHl 
fpecTaBsneT OoMbWIOH MHTepec B KAMHMYECKOH MpakTHKe. SHAUHTebHaA Pe 
6oTa 10 OMpeeneHHIo TeMNepaTyPHOM YYBCTBUTebHOCTH KO%KHOM NOBeEpXHOCH 
BJOPOBHIX JOfeli Oba poBeyeHa pAOM ucculefopatesek (7, °, ). HUccneg@ 
Banua K. VM. Tlonucagoson (§) u O. J. Komouxon (°) noKka3anu nNopsAoK BOF 
CTaHOBJIGCHHA TEPMOPeLleNTOPOB Ha TepecaxKeHHbIX TKAHAX. : 

Muorve aBTopbl, KOTOpble H3y4aJIM BIMAHHE MeCTHOTO OXaKeHHA Ha Oj 
JlasIeHHO pacnoJIOxKeHHble OPraubl, yKa3bIBaJIM Ha TECHYIO CBA3b KOXKHOPO NOKPOw) 
co BceM opraHHusMoM ((*, ’, 1°)“ qp.).OfHakoB wuTepaType MbI He OOHapyXKHU 
yKa3aHHii Ha COCTOAHHe CYHKUMOHAJIBHOH MOOHMbHOCTH XOJIOZOBOK peleniny 
nmepudepuyeckoro HepBHOrO almapata JeTeH 30poBblx HW OombHbIX. Mbi peli 
JIM TIpOcdeqHTb 34 COCTOAHHEM XOJIONOBLIX NepHsepHyeckuxX TepMopeLenTope 
KOK Y 340POBbIX eTel H OOJbHBIX XPOHHYECKHM TOH3HJIJIHTOM C HaJIHUMe 
PeBMaTH3Ma B aKTHBHOH (base —B CNOKOHHOM COCTOAHMH UM MOCJIe MECTHOYO BOs Jel 
CTBHA XOJIONOBbIM HV TeNJIOBbIM pasqpaxuTenamu. Mccneqopanna TIpoBosHaHe, 
mo cnocoOy 3apaHee HaMeYeHHBIX TOUeK Ha TpeX yYacTKaX KOMKHOFO MOKPOBi 
1) npaBaa noqyemocTHad OOlacTb, 2) KoxKa KUBOTA, 3) ThIIbHad NOBepXHOCh 
mpaBoH KHCTH. 

H3yuenne TepMOSKCTepOLeNTHBHOTO alMapata nosuemtocTHol o6macTH mpes 
CTaBAeT OCOObIN MHTepec, HOO, HaXOJACb B HAaHOONbWUeH OJM30CTH OT MHHAM 
JIMH, OHA HIpaeT, NO-BUAUMOMY ,BaxKHY10 POJ1b BBOSHHKHOBCHHH AHHH Mp oxsay 
Aenun. B kayectTBe TOYCYHOO XOJIONOBOTO pas ApaxKUTeIA HAMH IpHMeHAICA ABY4) 
CTCHHbIM TepMOSCTeSHOMeTP, AOMTO COXpaHAIOWIHH HeEOOxXo_uMyto TemMepatypy) 
C MOMOMbIO TpexyrombHOro NepdopupowaHHoro Tpacbapera Ha uccueqyemall 
yuacTke oTMeyalacb 21 TouKa. | 

Mecruble pa3{paxkHTeIH HaHOCHINCh Ha OGaCcTb NosAcCHHUbI. OxnaxenHi 
NpousBo_usoch BOAO (10; 8; 5°), KoTOpoH 3an0mHAsICA pe3HHOBbI My3bipii 
Auametpom 200 mm. MctTounnkom Telia cyKHsa SeKTpH4eCcKaA JaMmo¥Ki 
500 Br. O6ceqoBaNcb eTH B BospacTe or 12 yo 15 ner. Cpequ Hux 10 yenoBer 
3QOPOBbIX HU 5 — OOMbHBIX XPOHHYCCKHM TOHS3HJIJIMTOM C HaJIMYHeM PpeBMaTH3MA 
B aKTHBHOK dbase. Bcero npopeyeHo 1773 uccneqoBaHua. 

Hawi HadoqeHua NoKa3aH, YTO y 34OPOBbIX JeTeli HMeeTCA XapaKTepHGi 
pacnpeflenenne XOMOAOBbIX NepudepHyeckuUXx pelenTOpoB Ha UCCIeAyemblx ye 
cTKax. Tak, Ha 3aKPbITOM NOBepXHOCTH Tea XONOJOBbLIX TOWeK 6osIbIIe, Ye 
B NOMYeMIOCTHOK OOMACTH, a Ha THIMbHOM NOBEPXHOCTH KMCTH He pesqKU cmy4al 
Kora cpequ 21 o603HaveHHOH TOUKM He OblNo0 PYHKUMOHUPYIOMMX XOMOJOBBY 
OKOHWAaHHH. | 

B oTpeT Ha BOsfelicTBHe MecTHOrO TeMMepaTypHoro pasfpaxkuTeA, opr 
HH3M 3/l0poBporo peOeHKa pearupyeT NpaBHAbHOK pedbieKTOpHOl -peakuvel 
TenoBol areHT BbISbIBaeT JeMOOMJIM3alMIO XONOJOBbIX TOUeK, a OXNaxKeH i 
cnocoOcTByeT MOOvIM3alMu MX Ha OMpesenennbili oTpesok BpemeHu. Moons { 
HOCTb XOJOMOBbIX PellCNTOPHbIX OKOHYAHUH y OOJIDHBIX CTEM CyMleCTBEHHO OTVE 
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[CA OT HX MOOHJIBHOCTH y 340POBbIX: Y OOMbHBIX HAHOOMbIUIee KOJIMYECTBO*y HK- 
| HAPYIOUlNX XOJIONOBbIX SJIEMCHTOB KOXKH OKAa3bIBaeTCA B NOMYeMIOCTHOL O6- 
“TH, 4 Ha KOXKE 2KHBOTA HM THIIbHOM MOBeEPXHOCTH KHCTH MX MeHbIe. Kpome 
)), IPH ACHCTBHH MeCTHOrO TemMiepaTypHOro pa3sqpaxkuTeA (B OCHOBHOM XO- 
ja) uMeeT MecTO HenpaBHabHaa pedleKTOpHad peakIHA, BbIpaxkaioulaaca 
(APYWeHHH MOOHMJIbHOCTH XOMOAOBBIX TOUeK. ITO MONOKEeHUE HArAANHO HsIO- 
MpyeTcs KPHBbIMH, XapakTePH3YIOWIMMH COCTOAHHe XOMOMOBOLi TepMopeLen- 
{ KOKA MOAVeMocTHOK OOsacTH y 3qopoBoro ‘peGenka P., 14 ner (puc. 1, /) 
pabHoro — T’., 15 ner (ucropusa Gomesuu Ne 5000) (puc. 1, 2). 

Onpeyenenve ucxoqHoro dona npoBogu- 
b C HHTepBasiomM B 10 MHH., a JHHaMuKa 
eTHOH peak OpraHu3mMa Ha XoOJOBbIIi 


«x 
Apaxuteb (5°) uccmefoBasacb yepes KarxK- = 
: 6 MHH. 8 
M3 puc. | BuquO, yTO HCxXOqHBIH chou 370- 33 
Foro (/) uMeeT BEIPaxKeHHy10 CTaOHAbHOCTS S 
foqoBbIx Touek. Ha Boselictpue pasypa- 8 6 
ire OpraHH3M oTBeyaeT MOOHIH3auHelt =< 
IMopelenTopHoro anmapata. Baicrpo Bos- §4 
KHYB B OTBeT Ha afeKBaTHbIli pasqpaxku- > 


b, peaKUHA WeT Ha YyObIIb H ye Ha Gpeman (1mm =1mun,) 
MHHyTe JocturaeT ucxoguoro (oua. Y Goub- 

fo (2) uncno yHKIMOnMpyronIHx xXo0- Puc. 4 

MIX TOWeK B [Ba pasa Oomblle, 4eEM Y 3)0- 

Boro. KouctaTupyetcaA NposOMKUTeIbHad MapaoKcasIbHand peaKUHA Xos0- 
Soro pellenropHoro annapata koxu. Kpupad cBHJeTerbCTByeT O BOMHOOO- 
bHOCTH peaKUHH. DyHKUMOHAIbHaAt MOOMJIbHOCTb XOJIONOBOH pellenWHH BO3- 
uullaeTcA K HCXOXHOMY TOJIOXKeHHIO TOKO Ha 42 MHHYyTe UCCJIeAOBAaHHA. 

) M3 npuBeyeHHbIxX IPHMepOB BHAHO, ITO KOXKHbIM aHasH3aTOp UpeTepneBaerT 
DeeJIeHHbIe H3MCHEHHA Y OOMbHbDIX XPOHHYCCKHM TOHSHJIJIHTOM C HaJIHYHeM 
SMaTH3Ma B aKTHBHOH dbase. OueBHAHO 3TO IPOHCXOAUT 3a CYeT aleprsa- 
4 OpraHH3Ma. 

Ham uccuieqopaHuaA WoKa3avu Take, 4TO JIHIa, YacTO OoeromlHe B Mpo- 
ajlHoe BpeMA rofla OOOCTPeHHeM XPOHHYeCKOrO TOHSHJIJIMTa H PeBMaTH3Ma, 
SI0OT 3HAUHTeJIbHO MOBbILMeHHY!O (PYHKUHOHAIbHYIO XOJIOJOBYIO MOOHJIbHOCTS. 
'TakuM oO6pa30M, H3ydeHHe PyYHKUHOHAIbHOrO COCTOAHHA TeMMepaTypHoro 
ANM3aTOpa HMeeT OlpefemeHHOe 3HaveHHe B NOHHMAaHHH NMaTOreHe3a MNpo- 


WHbIX 3a001eBaHHl. 
_TocyzapcTBeHubli Hay¥4HO-HccmeqOBaTeIbCKHH ett 
HHCTHTYT yxa, Tropa H Hoca 23 X 195 
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A. M. YrOJIEB 


O BUJOBOK CHELMPHYHOCTH AMHMJIA3bI KPOBH 
KOWEK H KPOJIAKOB 


(ITpedcmaeaeno axademukom A. JI. Cnepaxckum 27 XI 1956) 


TlomxkenyqouHad 2ele3a OecCNOpHO ABAeTCA OPpraHOM, OCYILeCTBAIOUIMy 
eJ[Ba JIM He OCHOBHY10 paOoTy MO XHMHUECKOMY PacUelJICHHIO MHINeBbIX BEMLeCcT 
He y¥uBUTebHO MOSTOMY, YTO BOMpOCcbl, CBASAHHbIe C NpHcnocoOsleHHeM pancreas 
K KaveCTBEHHO pa3JIHUHOH MHUe, H B HaCTOAULee BpeMA OCTAaIOTCA B WeHT 
BHHMaHHaA (v3KOOrHH TMHueBapeHHaA. g 

Bauptep (1896) B na6opatopun VM. I]. [lapnopa noKa3ai, ¥TO Mp yrseBo, 
HOH MMIe H30NpaTeMbHO BOSpPacTaeT AKTHBHOCTb aMMa3bl 10 CpaBHeHHlO @ 
Apyrumu dbepMeutamu, a mpu GemKoBoli — mporeaspi ('). Bonpoc o npucnocos 
JIGHHH pellasicd, TaKHM OOpa30M, B 9TOM paOoTe MOJO*KUTEMbHO. 

OjHako 9TH pesyJIbTAaTbI NO pay NPHYHH Obl NOABeprHyTbl COMHEHHW, 
3a TlocuefHHe 30 eT NOABUMOCb HECKOMbKO paoor, rye yxKe (akTHYeCKH He MOfl 
TBepRaocb MpHcMocoOseHHe NOW KeMYAOUHOH *Keslesbl K OCOOCHHOCTAM JMeTH 
(2, 5 6), 

B HacTos lee BPeEMA LIMpOKOe IPH3HAHHe NOJMYYHIO MpecTaBJIeHHe O TOM, ITM 
IIpHcnocoGvleHve 2%KeJe3 MMIMLEBapHTeJIbHOrO KaHavia K KaveCTBY IHILH YMeHbINaery 
CAB aOOpaJIbHOM HallpaBJICHHH: Y CJIOHHBIX 2KeJ1e3 OHO BbIPAKeHO B HaHOOJIbIUeHl 
a y NosKenyqouHOH — B HavMeHbilel cTemenu (7). B To xe BpeMA HakallaH 
BaJlOCcb HeMasliOe€ KOHYeCTBO paOoT, KOTOPbie NOATBeEPXKaH MpaBuJIbHOCTI 
nepBoHayasbHol TouKU 3spenua UV. I. [lapnopa o wapoKux afalTHBHBIX BOS} 
MOXKHOCTAX TNOJOKeTYIOUHOH >Kewesbl. | 

IIpH 3aMeHe B MHUeBOM pallMoHe NOMMCaXapHAOB 9KBUKAaJOPpHUHbIM KOMI 
YeCTBOM TJIIOKO3bI COJepxKaHHe aMHIa3bl 3HAYHTEIbHO YMeHbIaeTCA, YTO COB 
maylaeT C YMeHbIWeHHeM paOoOTHI NOW KeyOUHOH wReNesbl NO paculenseHHM 
nomucaxapuHyos. To xe HaOsOfaeTCA IIpH Mepexofe c yrmeBoRHOH Auer! Hé 
*KHPOBylO. C yBeMYeHHeM JOM NOMMCAXapHAOB B MHUEBOM pallNone cosepxa 
HHe aMMJa3bl 3aMeTHO BospactaeT. C [pyro CTOPpOHbI, NpH MepeBoye KpbIC Hé 
OeNKOBYIO HETY MOXKHO KOHCTATHPOBATb MOBBILLEHHE MPOTEOHTHYeCKHX CBOHCT 
9KCTPaKTOB MOJKeyAOWHOH xw%eesbI (7°, 12). Hakone, enue B 1889 r, Bait) 
dany ('°, ) noKasan, 4ro Mos *KeNyMOUNAA 2AeNesa. MOKET He TOMbKO Npowyuul 


MHUM, HO axe NpOLyWHpoBaTb aallTHBuble (bepMenTbI. Tak, npn ,oOaBneHnul 
B TIMMY JaKTOSbI OJ KeyOUHaA  *Kelesa HAaYHHaeT OOPa3SOBbIBATh NaKkTAasy 
(8-ranmakTosuja3a), KOTOpad B OOBIUHbIX YCJIOBHAX OTCYTCTBYeT. ‘ 

BaxkHOo OTMeTHTb Ba OOcTOATeNbCTBa: 1) OTPHaTebHBIE pesysIbTATHI wallle 
HaOMOJaNHch Npu paOore c coOakaMH H KOWIKAMH, a MOOKUTeEMbHbIC — C KB 
CaMH; 2) OTPHaTeMbHbIe Pesy/bTATbI Ob NOMYYeHLI TaBHEIM O6pa30M Mp 
paOore c NojxKe/TYAOYHBIM COKOM, a MOJIOXKUTEMbHbIE — Ip H3yyeHHH cepueal 
HbIX CBOHCTB 9KCTPaKTOB Nos kKeTyMOUNOH 2KeTesbI H KPOBU (cM. O6soppI (2,8)) 

Takum 06pa30M BbIOop MeTOAMYeCKHX MpHeMOB B aHHOM cslyyae HMeeT Bech 
CYULeCTBeHHOe 3HateHHe. 

B nacrosmelt paSore u3yyanacb chelMaibHasd cbopma mpucnocobsenusa Mop) 
*KENYAOUHOM %Keesbl K KayecTBy MHI. 
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|Panee (*) Hamu ObIIO NOKasaHO, YTO B Mpowecce npucnocobsenua 2xeNyLOU- 
KK 2Kee3 K KavecTBy MHIM, MOMHMO 4HCTO KOJIMYECTBEHHBIX H3MeCHeHHIt 
pocTape COKa, HMelIOT Me€CTO KaueCTBeHHbI€e CBHI, BbIpakarouneca 
VOM, 4TO MeHSeTCA cielMduyecKad aKTHBHOCTb 2%xKesyOUHOrO coKa m0 
JOICHHIO K pa3JIMUHbIM OenKaM. Tak, COK, BbIJeAMIOIMIMiCcA MOCHe efbI Maca, 
€€ HHTCHCHBHO pacilelseT OeKH XHBOTHOFO MpOHCXOKeHUA TO cpaBue- 
JC paCTHTeJIbHbIMH, a COK, HOJIYYCHHBIM y TOrO Ke HKHBOTHOFO Ha XwIeO, Ha- 
}THB, Oouee AKTHBeCH NO paCTHTeIbHbIM OeKaM, UeM TO 2KHBOTHBIM. 

B cBx3H C STHM BOSHUKAaeT BOMPOC, ABIAeTCA JIM TAKA TOHKasM (popMa MIpucno- 
NeHHA K MHULe pacTHTeJbHOrO H XRKHBOTHOFO NPOHCXOKCHHA HCKIIOUNTEb- 
if CBOHCTBOM 2KeYOUHBIX 2KeNe3 WIM OHA IpHcylla TakxKe ApyruM MuueBa- 
€JIbHbIM 2Kese€3aM; OTHOCHTCA JIM 3TO MpHcnocoOseHHe JIMIUIb K OeKaM HIN 
MOXKHO IIpHcnocoOseHHe K JPYrHM MHIMLeBbIM BelLeCTBAM 2XHBOTHOTO WIA 
THTeEJIbHOTO TIPOHCXO*KeHHA. 

jHwxke paccMaTpHBaeTca COOTHOWIeHHe AKTHBHOCTH NaHkKpeaTHyeckoll aMu- 
|bI PaSHbIX MKHBOTHDIX MO e€e CMOCOOHOCTH paclleMATb NOMHCaXapH bl 2KUBOT- 
j0 (rIMKOreH) HIM pacTHTembHOrO (KpaxMasl) Mponcxow*enus. 
SAKTHBHOCTb 110 TIMKOreHy, cyOcTpaTy %KMBOTHOrTO TpOvCxoxKeHHA, MbI 
€M Ha3bIBaTb — 300JIHTHYeECKOH, a NO KpaxMasly — *PuToMMTHYeCKON. 
KayecTBe TOKasaTesa PepMeHTOOOpas0BaTeMbHOH PYHKUAH NOWKeTyOU- 
— *Kesesbl Oplia BbIOpanHa aMMJIa3a KPOBH, KOTOPad, Tak Ke Kak JIMMa3a U 
IICHHOreH KPOBH, MO CBOeMY IIPOHCXOXKJeHHIO ABIAeTCH MaHKpeaTHuecKOH. 
jOnpefeneHve aMHsa3bl, TPHMCHHOreHa H JHMa3bl B KPOBH HMeeT H3BeCTHOe 
‘MMyLecTBO Tepe onpeeseHHeM 9THX %Ke CepMeHTOB B MOM Ke yOUHOM 
e€ B TeX CyuaiX, KOrfqa HeOOXOAMMO NOJYIHTh OOULyIO XapakTepHcTHKy 
)MEHTATHBHOH (yHKUMH TMos>KesyOuHOH MKeesbl WH OTBIeYbCH OT YaCTH 
yale ceKpeTOpHoro mporecca. 

bI ONpeleAJIH PUTO- W 300HTHYeCKHE CBOHCTBA aMMJIa3bl KPOBH Y KOMIeK, 
COJMBIIMXCA B TeyeHHe .1—2 Mec. Ha CMellaHHOH JWeTe, H KpOJIMKOB — Ha 
THTeJIbHOH. OnpefsemeHve aMuHsa3bl NpOM3BOAMMOCb M0 MeTOAy QuresmbrapAra 
fepuyk (4) — no o6pa30BaHHto peAyUMpyIOulux CaxapoB Ip pacileneHuHu 
%-X PaCTBOPOB KpaXMaJla HW TMMKOFeHa B OJMHAKOBbIX YCJIOBHAX (HHKyOa- 
1 uac mpu tTemnepatype 38°; pH cpegpi 6,5). 

Ta6nuna 1 


@uTO- WH 300JHTMYeCKAA AKTHBHOCTb aMHJIa3bl KPOBH KOIWJeK H KPOJJHKOB 


AKTHBHOCTb AKTHBHOCTb 
No =| 
}OTHOTO XK HBOTHOTO 
lO KpaxMaJly lO TVIHKOreHY lO KpaxMaJly TlO TUIHKOreHy 
Kouk u 9 79,8 88,4 
758 
96,7 94,1 ; 80,9 8 as 
10 Zon 74, 
oe O24 75,6 77.2 
4 93,2 72,5 , , 
13 84,0 69,9 
Pp 83,0 90,7 
} 83.4 9014 ee 
6 90,8 79,0 
6 72,9 79,3 n | 12,8 6,2 
70,4 74,9 2 7,9 2,9 
6 16.3 63,2 3 28,6 9,6 
17 53,6 45,7 4 16,9 12,9 
50,9 50,6 5 17,3 18,4 
18 73,7 88,9 6 23,3 12,4 
| 79,6 Te 7 42,8 10,4 


‘Kak puyuo v3 Ta6n. 1, aKTHBHOCTh aMHua3bl KPOBH, OMpesleseMast TOKO 
‘KpaxMauJly, y KOWeK 3HaUHTeJIbHO Bbiulle, YEM Y KPOJIHKOB (96—50 mr y nep- 
x, 28,6—7,9 y Broppix). Takoe COOTHOIIeHHe MOXKeT MOKASaTbCA HEORKUMAH- 
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HbIM, CCJIH HMeTb B BUY, YTO Y KPOMMKOB KpaXMaJl 3aHHMaeT Oosbilee Me 
B IIHULCBOM palHoHe, eM y KOUWIeK. OMHAKO KPOMe KOJIMYCCTBEHHBIX PasJIMy 
B ypOBHe aMHsa3bl HMeIOTCA M JOCTATOUHO APKO BbIpaxKeHHble KaveCTBCHHb 
Tak, y KOUWIe€K aKTHBHOCTH aMMJIa3bl, OMpeeJIeHHbIe MO KpaXMaJly HW NO PdMl 
reHy, MpHOW3HTeMbHO paBHbl Mey coool. 

Oguako MIpHOH3HTeMbHOe PaBeHCTBO 300JIMTHYCCKUX H CUTOMMTHYECK 
CBOHCTB aMHJIa3bl KPOBH XapaKTePHO TOJIbKO JIA KOCK: B KpOBH KPOJIMK 
(bHTOMUTHYeCKHe CBOLCTBa JOCTAaTOUHO pe3KO MpeocOsaqaioT Hal 300/IMTHY 
CKHMH (3a HcKsIOUeHHeM KpomuKa Ne 5, y KoTOporo 06e aKTHBHOCTH MpHMep 
OJ[HHaKOBBI). 

Takum o6pasoM, MaHKpeaTHuecKkad aMMla3a KOUeK MpHOJMSHTebHO Ofk 
HaKOBO paciiieniseT KpaXMaJI WH TIMKOreH, TOrfa KaK yY KPOJIMKOB KpaXM 
paciilensAeTCA 3HAYMTeIbHO Jyuule, YeM rviMKOoreH. BmecTe c TeM, y 2KHBOTHE 
OJHOPO BHJa cCMeKTp cnelHdpuyeckoH aKTHBHOCTH aMHJla3bl BapbuipyeT B WIM 
KHX TIpefemax. Tak, y OMHUX KOIWeK ITH AKTHBHOCTH paBHbl, y APyrux same 
mpeoOmaqaer uTOMTHYeCKad aKTMBHOCTb (Koka Ne 1), y TpeTbHX 300JIMI 
yeCKa AKTHBHOCTb (KowKa Ne 2). 

IlonyyeHHad HaMM KapTHHa aKTHBHOCTH aMHJla3bl y KOWeK HW KPOJMK 
XOpOlO KOppesupyeT C XapaKTepOM HX MMTAHHA. DTO NosBoMAeT NpesMoNaraty 
YTO BOSMOXKHbI BUAOBbIe alanTalHH depMeHToOoOpasyiOwWNX CHCTeM NOs*KeyI 
HOH 2Kele3bl K XapakTepy muTaHHa. Hanwune HHAMBUAYabHbIX H3MeHeHI 
AMMJIONMTHYeCKHX CBOHCTB JaeT OCHOBaHHe MomaraTb, YTO Te CHCTeMbI, KOTOPSI 
OCYULECTBIAIOT CHHT€3 AMHJIa3bI B MOM KeYMOUHOM *Kesese, MOCTATOUHO TONS 
H afleKBaTHO TpucnocoOsleHbI K OCOOCHHOCTAM MMUIH. 


MucTuTyT HOpMaIbHOH HM naTOMOrMyecKok Toctynuno | 
(busHonOrHH 24 XI 1956 
AxkajleMHH MefMIMHCKHX HayK CCCP } 
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